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ABSTRACT
Nitrate-contaminated groundwater in the South Valley of Albuquerque has been
documented since the early 1960’s. Over the past four decades, nitrate concentrations have
declined, but are still significantly greater than the groundwater standard of 10 mg/L. In 1980, a
case of methemoglobinemia in an infant prompted the city to extend city water lines into the
residential areas of Mountain View, where residents were previously dependent upon private
domestic wells for drinking water. Although the nitrate-contaminated water no longer presents a
human health threat to the residents of Mountain View, all groundwater in New Mexico that
contains less than 10,000 mg/L total dissolved solids (TDS) is subject to New Mexico
groundwater standards and should be considered a potential future drinking water source. The
current groundwater gradient, which is heavily influenced by the pumping of City of
Albuquerque wells, is drawing the nitrate plume eastward toward the future Mesa del Sol
development.
It may be argued that the nitrate plume is relatively stable and therefore monitored natural
attenuation (MNA) is a more appropriate and less costly alternative than remediation of the
nitrate. The New Mexico Environment Department (NMED) uses a process of risk based
decision making (RBDM) to evaluate the risks to human health and the environment posed by
contamination from leaking petroleum storage tanks. In addition to a comprehensive review of
the history of the nitrate-contaminated groundwater below Mountain View, and a review of
government regulations pertaining to nitrate contamination of groundwater in NM, this
professional project used a risk assessment procedure to determine whether the nitrate plume
poses enough risk to future development to justify remediation. The risk assessment procedure
considered groundwater flow as the principal contaminant transport mechanism, and identified
the boundary of a proposed large residential community as the location of the most vulnerable
population. An analytical contaminant transport calculation that included dispersion found that
nitrate will exceed the federal drinking water and state groundwater standards at the boundary of
this development. Based on these findings, it was concluded that the most prudent alternative,
considering human health, is to remediate the contamination.
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INTRODUCTION
Mountain View Background and History
The Mountain View community is located within the inner valley of the Rio Grande,
approximately five miles south of downtown Albuquerque, NM. Mountain View lies outside the
City of Albuquerque limits and encompasses approximately eleven square miles (See Figure 1Base Map of Mountain View and Surrounding Area). Water is currently provided to the
community by the Albuquerque-Bernalillo County Water Utility Authority (ABCWUA), which
also provides wastewater collection for most of the community. These services became available
in the early 1980’s.
According to the 2000 Census, the Mountain View community has a population of 4,314, with
approximately 73% of the population being of Hispanic descent; more than half the population
speaks Spanish in the home. The median age of Mountain View residents is 31, the median
household income is $32,131, and 78% of the available housing in the area is owner-occupied.
In the past, the area was dominated by residential and agricultural land uses. Irrigated
agriculture continues to be practiced on land to the west and south of the community. However,
industry has moved in during the past several decades and much of the area north and east of
Mountain View is used for light and heavy manufacturing (M-1 and M-2 land use development
zone). In some cases, areas zoned for residential use are located in close proximity to areas zoned
for manufacturing and industry (See Figure 2-Zoning Map of Mountain View).
Because of the high concentration of potentially polluting industries in Mountain View and the
relatively low socio-economic status of the community, the issue of environmental justice
receives much attention from the community’s residents. On its website, the NMED affirms that
the state is “committed to affording all of its residents, including communities of color and lowincome communities, fair treatment and meaningful involvement in the development,
implementation, and enforcement of environmental laws, regulations, and policies regardless of
race, color, ethnicity, religion, income or educational level.” Environmental Justice has been a
popular topic of discussion among the Mountain View Task Force, a group formed by the
Secretary of the NMED, Ron Curry, in March of 2004. Other groups such as the South Valley
Partners for Environmental Justice, a non-profit organization, continue to focus specifically on
environmental justice issues in Mountain View and other South Valley communities.
Nitrate contamination of groundwater beneath the Mountain View community was first detected
in 1961, when approximately 900 mg/L was detected in a Mountain View elementary school
well. The contamination remains elevated above drinking water standards today. The drinking
water standard for nitrate is 10 mg/L, so the significantly elevated concentration of this
contaminant has created justifiable concern for human health and the environment
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within the community. At least one incident of near-fatal illness in an infant who ingested
nitrate-contaminated water in 1980 has been attributed to the contamination.
The purpose of this project is to summarize knowledge of groundwater contamination in the
community as well as to review the various government regulations and programs that may
address Mountain View’s nitrate plume. Finally, the paper presents a basic risk analysis of the
contaminant plume. The risk analysis was conducted with methods used by the NMED
Petroleum Storage Tank Bureau (PSTB) to quantify the risks posed by contaminants from
leaking petroleum storage tanks. The results of the analysis were then used to determine whether
the risks to the community are sufficiently large to justify implementation of corrective measures
to contain and remove the contamination, or whether a strategy based on MNA would be
sufficiently protective of human health and the environment.

Groundwater Quality and Use
Nitrate pollution of groundwater in the South Valley community of Mountain View has been
documented since the early 1960s when very high nitrate concentrations (~900 mg/L) were
measured in a well at the Mountain View Elementary school (Lewis, 1989). Many studies have
been conducted by the NMED, New Mexico Department of Health, and the US Geological
Survey since the 1960’s to determine the origin and extent of the nitrate contamination. Until
1983, the community was particularly vulnerable because all residents relied upon private wells
for their domestic water supply. Most residents lacked the financial means for alternative water
sources. A case of “blue baby syndrome” or methemoglobinemia in 1980 in Mountain View
prompted a more rigorous investigation of the plume and subsequent extension of public water
supply to the community (Lewis, 1989). According to the ABCWUA, although ABCWUA
extended water lines into Mountain View residential areas in the early 1980’s, it is the
responsibility of individual residents to pay the fee (up to $3,500) to connect their residence to
city water. The plume is approximately one square mile in area and extends at least 25-feet
below the top of the water table and is the largest in New Mexico (Faris, 2007). Current
maximum concentrations of nitrate are 160 mg/L (See Table 1).
Depth to groundwater ranges from approximately 35 feet near Second Street to almost 130 feet
at MW-H. Table 2-Mountain View Nitrate Plume- Monitoring Well Data- May 2008 was
assembled by NMED personnel and contains monitoring well completion information, as well as
global positioning system (GPS) location information for most of the wells and depths to water
measured in May 2008. Concentrations of nitrate in groundwater have decreased significantly
during the past four decades and the plume is considered to be stable by NMED. Figures 3
through 6 are nitrate isoconcentration maps dating from 1961 through 1990, depicting nitrate
concentrations of water samples collected from residential wells. Figure 7 depicts nitrate
concentrations of several monitoring wells located just east of the residential area depicted in
Figures 3 through 6. Figure 7 shows the most recent data collected by NMED in May 2008.
Historically the shallow groundwater gradient was southwesterly towards the Rio Grande.
However, the gradient has shifted almost 180 degrees so that groundwater now flows to the east
with a slight northerly
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Table 1. Mountain View Monitoring Well Data June ’07- May ‘08
Sample No.

Bicarbonate Alkalinity Magnesium Calcium Hardness
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)

Sodium
(mg/L)

Potassium
(mg/L)

DO
(mg/L)

266
310

17.4
20

6.65
7.58

NA
NA

177
NA

559
NA

44
NA

8.99
NA

2.53
2.5

27.9
28.2

174
184

549
576

45.7
51

9.33
9.84

5.4
1.68

129
129

27.6
29.9

176
199

552
619

44.1
50.9

9.11
10.3

2.45
4.96

185
184

152
151

10.7
11.5

61.4
66.2

197
212

23.3
26.1

7.02
7.81

4.88
NA

138
146

235
229

193
188

20.9
22.6

159
152

484
472

53.1
59.2

7.79
8.84

1.8
NA

215
207

158
152

205
194

168
159

21.9
23.4

185
193

552
577

51.3
58.1

9.03
9.08

4.04
4.33

7.41
7.66

318
307

202
173

205
213

168
174

50.7
48.7

324
331

1020
1030

97
107

11.9
12.8

0.53
0.31

730
1300

7.76
7.99

111
190

72.5
131

183
171

150
140

15.1
30.6

116
226

352
690

33.8
65.9

6.81
9.96

0.44
0.25

130
130

1970
1450

7.55
8.16

292
286

181
174

200
215

164
176

41.3
43.2

291
294

896
912

98.5
108

10.5
12.4

0.43
0.24

170
160

1740
1930

7.55
7.78

79.6
99.5

210
191

114
106

93
87.1

45.6
50

272
305

866
968

36.6
41.1

11.4
12.6

3.12
2.54

63
57

1410
1170

7.5
7.82

242
235

130
128

200
203

164
166

63
25

204
199

618
600

102
96.1

9.04
8.02

4.47
3.95

1.9
2.3

548
434

7.66
8.07

115
117

20.3
23.4

289
308

237
253

1.9
16.4

76.2
74.3

258
253

40.7
38.4

10.1
9.54

1.46
0.72

0.16
NA

256
NA

8.07
NA

31.4
NA

24.6
NA

133
NA

109
NA

5.42
NA

23.3
NA

80.4
NA

38.1
NA

8.1
NA

NA
NA

NA
90

NA
1640

NA
8.15

NA
151

NA
246

NA
204

NA
167

NA
40.4

NA
225

NA
727

NA
132

NA
13.9

NA
5.25

NA
120

NA
1180

NA
7.82

NA
27

NA
96.3

NA
85

NA
69.7

NA
36.4

NA
180

NA
600

NA
37.6

NA
13.8

NA
0.66

NA
28

NA
1180

NA
7.48

NA
264

NA
93.8

NA
536

NA
439

NA
41.7

NA
117

NA
464

NA
159

NA
14.9

NA
0.39

NA
66

NA
1810

NA
7.78

NA
177

NA
291

NA
137

NA
112

NA
59.4

NA
278

NA
939

NA
33.8

NA
16.1

NA
NA

NA
12

NA
930

NA
7.43

NA
115

NA
143

NA
424

NA
348

NA
36.7

NA
112

NA
432

NA
43.6

NA
14.5

NA
NA

NA
85

NA
1160

NA
7.82

NA
84.5

NA
123

NA
113

NA
92.6

NA
31.6

NA
161

NA
531

NA
44.8

NA
12.8

NA
NA

NA
93

NA
1190

NA
7.8

NA
10

NA
11.3

NA
85.2

NA
69.8

NA
32.9

NA
160

NA
535

NA
25.9

NA
12.4

NA
NA

Nitrate
(mg/L)

TDS
(mg/L)

pH

Sulfate
(mg/L)

Chloride
(mg/L)

41
42

656
614

7.74
7.89

41.2
43.3

33.7
33.1

576
135

472
111

14.1
15.9

83.5
97.8

54
NA

1100
NA

7.6
NA

181
NA

131
NA

161
NA

132
NA

28.6
NA

58
51

1140
1010

7.57
7.89

181
180

137
133

198
159

162
130

55
54

1130
1120

7.64
7.84

191
187

139
139

158
158

0.1
0.1

394
332

7.86
8.06

76.7
78

27.5
25.6

18
17

1050
840

7.57
7.92

201
203

31
28

1160
958

7.51
7.85

180
140

2230
2040

27
83

MVMW-H
Jun-07
May-08
Tri Tech MW-west
Jun-07
May-08
Tri Tech MW-east
Jun-07
May-08
Tri Tech Injection
Jun-07
May-08
MW-5 (deep)
RekChem
Jun-07
May-08
MW-6 (shallow)
RekChem
Jun-07
May-08
MVMW-C
Jun-07
May-08
Hutchen's MW-NE
Jun-07
May-08
Hutchen's 5-spot
deep MW
Jun-07
May-08
Hutchens' 5-spot
shallow MW
Jun-07
May-08
MVMW-D
Jun-07
May-08
MVMW-B1(shallow)
Jun-07
May-08
MVMW-B2 (deep)
Jun-07
May-08
TriTech Supply well
Jun-07
May-08
CP MW-7
Jun-07
May-08
CP MW-8
Jun-07
May-08
NS MW-11
Jun-07
May-08
NS MW-13
Jun-07
May-08
NS MW-3
Jun-07
May-08
NS MW-1
Jun-07
May-08
NS MW-10
Jun-07
May-08

Data Assembled by Bart Faris of NMED-Groundwater
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Table 2. Mountain View Monitoring Well Completion Data & Depths to Water
Well

Date

MW-A
MW-B1 (shallow)
5/5/2008
MW-B2 (deep)
5/5/2008
MW-C
5/6/2008
MW-D
5/6/2008
MW-H
5/6/2008
Rek Chem MW-5
(deep west)
5/5/2008
Rek Chem MW-6
(shallow east)
5/5/2008
Tri Tech MW-East
5/6/2008
Tri Tech MW-West
5/6/2008
Tri Tech Injection
Well
5/6/08
Hutchens MW by 5spot (deep west)
5/6/2008
Hutchens MW by 5spot (shallow east)
5/6/2008

DTW (ft)

TD (ft)

Screen Interval
Depth (ft)

TOC Elev.
(ft)

SPCS Easting

SPCS Northing

NO3-N Conc
(mg/l)

41.15
41.05
64.71
60.49
129.56

73
54.8
85.8
73.9
68.5
135.5

53-73
34.8-54.8
65.8-85.8
53.9-73.9
48.5-68.5
110-130

4948.594
4947.29
4947.03
4947.29
4965.55
5020.05

-106.66472225W
-106.66472350W
-106.65974061W
-106.66002214W
-106.64714349W

34.99569350N
34.99566150N
35.00193294N
34.99775867N
35.00113055N

2.3
28
160

63.42

105

90-105

4970.42

-106.65977405W

35.00268100N

0.1

64.11
72.91
72.58

75
90
90

60-75
70-90
70-90

4971.46
4980.17
4979.86

-106.65967585W
-106.65653233W
-106.65657101W

35.00269360N
35.00122802N
35.00124454N

51

72.77

95

75-95

4979.91

-106.65654829W

35.00123401N

48.15

64.7

60-65

4954.824

-106.66340037W

34.99543668N

48.14

55.8

40.8-55.8

4954.844

-106.66338143W

34.99544920N

48.53

60

40-60

4954.589

-106.66321348W

34.99554762N

CPMW-4
112
82-112
CPMW-5
88
68-88
CPMW-7
5/6/2008
78.69
94.7
69.7-94.7
CPMW-8
5/6/2008
64.42
110.4
80.4-110.4
CPMW-9
109.7
79.7-109.7
NSMW-1
5/16/2008
104.7
112
92-112
NSMW-2
113
92-112
NSMW-3
5/8/2008
96.69
112
91-111
NSMW-4
133.2
113.1-128
NSMW-5
115.6
85.4-110.5
NSMW-6 (deep)
147
142-147
NSMW-7 (shallow)
123
97.7-117.7
NSMW-8
129.8
104.4-124.5
NSMW-9
135
129.4-132
NSMW-10
5/16/2008
114.4
128.2
103.1-123.1
NSMW-11
5/8/2008
100.08
116
90.8-110.8
NSMW-12
146.6
121.4
NSMW-13
5/8/2008
126.16
130
110-130
MCMW-1
90
70-85
MCMW-2
75
55-75
MCMW-3
98
78-98
MCMW-4
120
100-120
Note: MW-6 may now be IDed as the shallow MW
Note: McCatharn NO3 plume is different than Mt.View plume
Data Assembled by Bart Faris of NMED- Groundwater

4996.96
4991.4
4982.36
4997.28
4902.49
5006.99
5008.18
5001.34
5024.19
5001.49
5012.35
5012.07
5014.65
5010.27
5014.56
5002.62
141.4
5025.03
4984.65
4970.62
4996.15
5011.12

377692.49
377488.01

1452581.34
1452317.26

Hutchens NE-MW

5/6/2008

6

Location Description

not found

140

90
120
377963.8968
377917.7395
377768.0768

1452782.257
1452382.985
1452569.471

378025.29
378025.29
378012.02
377972.67
378242.4
377728.89
378290.17
-106.6570966
377496.16
377086.62
377881.98
378161.93

1452301.45
1452301.45
1452195.64
1452315.02
1453085.4
1452347.35
1452126.11
34.99199065
1450859.91
1451253.37
1450878.75
1451582.38

28

ConocoPhillips wells
ConocoPhillips wells
ConocoPhillips wells
ConocoPhillips wells
ConocoPhillips wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
NuStar wells
McCatharn Dairy
McCatharn Dairy
McCatharn Dairy
McCatharn Dairy

7

8

9

10

11

component, which is likely due to groundwater pumping by ABCWUA and privately owned
wells drawing on the aquifer (Faris, 2007).
The South Valley houses a large portion of the city’s industry and according to the NMED
Groundwater Quality Bureau (GWQB); fifteen facilities within the above described Mountain
View boundaries have groundwater discharge permits. Ten of those fifteen facilities have
reported a depth to groundwater of 100 feet or less (Keleher, 2005). Groundwater discharge
permits are required for discharges greater than 2,000 gallons per day (gpd). Smaller discharges,
including those from septic tank-absorption field systems serving private residences, do not
require groundwater discharge permits, although they are required to have an installation permit
from Bernalillo County.
Groundwater quality in New Mexico is of particular importance because it provides potable
water supply to more than 90% of the population in the state. Surface water sources are often
unreliable and dependent upon seasonal precipitation. Therefore, any groundwater of less than
10,000 mg/L TDS is subject to NM groundwater standards (20.6.2 NMAC, 2002).
In 1990, the Superfund Oversight Section of the NMED completed a series of investigations in
the Mountain View area in an attempt to determine if the plume originated from an industrial
source and therefore would be subject to regulations and possibly remediation under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) (i.e.
Superfund). These investigations included reviews of existing water quality information and
also the installation of monitoring wells to improve the delineation of the contaminant plume and
determine if other hazardous constituents might be present. According to the Site Inspection
Follow-Up Report issued by the NMED in 1989, although the investigations did confirm the
presence of the nitrate plume, no CERCLA hazardous constituents were discovered. This
investigation and other actions taken in Mountain View are documented in Table 3- Mountain
View Timeline of Events.
Many theories have been proposed as to the origin of the nitrate plume, such as natural geologic
sources, discharges from Kirtland Air Force Base into Tijeras Arroyo, discharges from various
abandoned landfills located in and adjacent to Tijeras Arroyo, dairies, on-site wastewater
disposal, and agriculture. The theory generally accepted by NMED today is that overfertilization
and possible improper storage of fertilizers by a vegetable farm in operation from approximately
the 1940s until the 1970s is the source of the contamination (Faris, 2007). NMED does not have
first-hand knowledge of the years of the vegetable farm operation, methods of fertilization and
the types used; however, they do have many interviews with local residents and landowners.
Taking these into consideration along with the location of the farm, the direction and rate of
groundwater flow and isotopic analysis of the plume, NMED is convinced the vegetable farm is
the most likely source of contamination.
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Table 3. Mountain View Timeline of Events
8/9/1961
12/19618/1979
6/1980
8 or
9/1980
1981
1982
7/1982
1982-83
1983
9/1985
9/1986
1/1987
3/1987
6/8/1987
6/1987
4-5/1988

10/1988
2/6-7/
1991
10/2001
3/9/2004
4/19/04
5/21/04

High nitrate (as Nitrogen) levels (900 mg/L) detected in Mountain View Elementary School well
Albuquerque Environmental Health Department and County Environmental Health Department collected water
well samples in the Mountain View Subdivision.
5 month-old infant, Joselias Griego, residing at 106 Camino Quatro, develops methemoglobinemia or “blue
baby syndrome after ingesting formula and cereal made with well water containing 289 mg/L nitrate
Bernalillo County Environmental Health Department sampled 50 wells in the Mountain View area and
prepared a report titled “Nitrate as Nitrogen, Groundwater Quality Report of the Mountain View Community”
Report by Hines postulated that high nitrates were a result of seepage from septic tanks and animal feed lots
concentrating in groundwater
90 more wells sampled in Mountain View by Bernalillo County Environmental Health Department
Thomson sampled 30 wells in Mountain View for chloride, nitrate and iron. He determined that high nitrate
levels were probably not due to a closed loop system because chloride concentrations were not proportional to
nitrate
Legislative appropriation extended city water line to Mountain View Community
Thomson investigated Hines hypothesis and concluded that septic tanks and other on-site sources could not be
the sole source of nitrate problems because other constituents (ex. chloride) are not proportionally elevated.
Nitrogen isotope data collected from 8 wells in Mountain View by Gallaher and McQuillan concluded that the
nitrate source was not fertilizer, natural source nitrate or animal waste, but a “highly uniform …single source of
nitrogen” different than animal waste.
NMEID sampled 9 wells for nitroaromatic (munitions, explosives) compounds. Nitrobenzene was detected in
all wells at concentrations ranging from 2.5- 5.6 µg/L and several wells showed trace concentrations of 2,4 and
2,6 dinitrotoluene.
USEPA funded and NMEID Superfund Section completed an SI report.
USEPA authorized NMEID to conduct an additional investigation
Site Inspection of Mountain View completed by NMEID under the authority of CERCLA. The inspection
documented nitroaromatics and high nitrate concentrations in domestic wells
Subsequent investigations by the NMEID showed nitroglycerine (ranging from 7-14 mg/L and nitroguanidine
(used for making dynamite and as a combustible propellant) at concentrations ranging from 17-242 mg/L
NMEID installs 9 monitoring wells in the Mountain View/Tijeras Canyon area with their Mobile B-53 hollow
stem auger. Soil samples were collected in the vicinity of Tijeras Arroyo. RDX (Hexahydro-1,3,5-trinitro-striazine) was detected in 4 wells at trace concentrations. No DNT or Nitrobenzene was detected; nitroglycerine
was not included in the analysis. Data is considered provisional due to the laboratory’s failure to meet QA/QC
procedures.
NMEID contracts Rodgers Drilling Company to install 3 deep monitoring wells
NMED conducts door-to-door “water fair” in the Mountain View area. Results indicate that areas free of
nitrate contamination are residential and commercial areas north of Tijeras Arroyo and the residential area
south of Tijeras Arroyo and west of Barr Canal.
South Valley Partners for Environmental Justice is formed
A public meeting is held between NMED and Mountain View Neighborhood Association to discuss
environmental issues within the Association boundaries and the establishment of a Task Force to address the
issues
The Mountain View Task Force meets for the first time to develop a list of environmental issues of concern for
the Association. Among the issues are groundwater quality and septic problems
A “water fair” is held in Mountain View by NMED so that residents may obtain free testing of their private
well water for pH, nitrate, conductivity, sulfate, iron, and fluoride

13

Contaminant Exposure and Effects
The federal standard for nitrate in drinking water is 10 mg/L measured as nitrogen (20.6.2
NMAC, 2002). The standard was developed because water containing greater than 10 mg/L of
nitrate may affect the ability of the blood in very young infants (< 6 months old) to transport
oxygen, a disease known as methemoglobinemia. The disease can occur after only a few days of
exposure and has the same effect as suffocation. Long term effects of exposure to nitrate greater
than the drinking water standard include diuresis, increased starchy deposits and hemorrhaging
of the spleen (Environmental Protection Agency (EPA) website, 2008).

Problem Statement
As previously stated, the probable source of the nitrate contamination below Mountain View is
overfertilization and improper storage of fertilizer at a vegetable farm from after World War II
until approximately the early 1970s. The farm was located northeast of Broadway and Tijeras
Arroyo (See Photographs 1, 2 & 3). The plume is now situated to the southeast of the old farm.
In the mid 1960s, the land was subdivided and developed as individual residences. At this point,
the original owner has deceased and no responsible parties can be identified to be challenged to
finance remediation of the plume.
Recognizing the potential risk to human health by the contaminant plume, the City of
Albuquerque took the initiative to connect the Mountain View Community to its public water
supply and sewer system in 1983 (personal communication with City of Albuquerque personnel
10/08). Now that most residents of Mountain View are no longer reliant on private domestic
wells for potable water supply, the threat posed by the contaminant plume is not as immediate as
it was prior to the early 1980s. However, the presence of the plume is troubling for several
reasons including: the presence of nitrate greater than 10 mg/L violates the NM groundwater
standards, the Mesa del Sol community is currently developing due east of the nitrate plume and
could potentially require groundwater to continue future development, and the current hindrance
of real estate transactions. Consequently, an appropriate question is, “what is the best course of
action with regards to the Mountain View nitrate plume, remediation or natural attenuation?”
One tool used to determine the proper course of action when addressing petroleum
contamination of groundwater by petroleum storage tanks (PSTs) is the PSTB’s Guidelines for
Corrective Action. The guidelines facilitate the implementation of the requirements of 20
NMAC 5.12- Corrective Action for UST Systems Containing Petroleum. The NMED PSTB
uses RBDM to assess petroleum leaks from underground storage tanks (LUST). Although the
framework is in place to apply the RBDM guidelines to contaminated groundwater, the PSTB
currently applies them when only soils are affected. When groundwater is affected, the
guidelines defer to the Water Quality Control Commission (WQCC) Regulations human health
standards.
The PSTB RBDM guidelines have been applied to many sites throughout Albuquerque including
several sites relatively close to Mountain View along Isleta Boulevard. Because of the close
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Photograph 1. Aerial Photograph of South Albuquerque Circa 1951
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Photograph 2. Aerial Photo of South Albuquerque Circa 1967
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Photograph 3- Aerial Photo of South Albuquerque Circa 1976
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proximity of these LUST sites to the nitrate plume, it may be useful to apply the same type of
RBDM analysis to the nitrate plume. The result will be a comparison of RBDM between a site
or sites with petroleum contaminated soils to Mountain View, with nitrate-contaminated
groundwater. Application of the RBDM Guidelines will take into account current uses as well as
future development of Mesa del Sol, and the risk the nitrate plume poses to human health and the
environment before determining whether the plume should be cleaned up.

Scope of Work
For the purposes of this professional project, the regulatory approaches of various involved
government agencies toward Mountain View’s nitrate plume have been analyzed. This paper
summarizes the federal and New Mexico state regulations relevant to the nitrate-contaminated
groundwater below Mountain View. From there, the government agencies with jurisdiction over
groundwater contamination in Mountain View, whether they be city, state, county or federal, are
analyzed with respect to their individual programs that allow them to address groundwater
contamination in Mountain View. Next, a literature review examines the history of the nitrate
plume. And finally, the project applies the RBDM guidelines used by the PSTB toward the
nitrate plume to determine whether cleanup of the plume or MNA is an appropriate course of
action.
The above tasks were accomplished by completing a selective review of regulatory federal and
State of New Mexico documents relating to groundwater and groundwater contamination. For
example, the regulations pertaining to groundwater contamination in New Mexico are published
as Title 20-Environmental Protection, Chapter 6-Water Quality, Part 2-Ground and Surface
Water Protection, of the New Mexico Administrative Code. The regulations are sub-divided into
the following sections: Procedures, Surface Water Protection, Permitting and Groundwater
Standards, Prevention and Abatement of Water Pollution, and Underground Injection Control.
All of the above mentioned sections apply to nitrate contamination of groundwater in Mountain
View except Surface Water Protection. In addition, a review of documents relating to
groundwater contamination in Mountain View, published by the various involved government
agencies was completed. A review of individual programs within the government agencies has
been done via personal communication with program managers and via agency websites. A
review of documents published by private individuals and organizations has also been completed
to gain perspective on Mountain View’s nitrate plume. Lastly, to fill in information gaps,
personal interviews with employees involved in investigation or remediation activities have been
conducted.
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SUMMARY OF LOCAL, STATE & FEDERAL REGULATIONS
PERTAINING TO GROUNDWATER CONTAMINATION
Municipal/County
Albuquerque-Bernalillo County Groundwater Protection Policy and Action Plan:
Purpose & Development: In 1988, city and county planners and environmental health
employees, also known as the Policy Coordinating Committee (PCC) saw the need for a new
policy to aid in the protection the local groundwater supply. Grounds for the new policy included
the facts that at the time, groundwater was the sole source of drinking water for the county;
approximately 200 sites in the county had documented groundwater contamination while many
others remained undiscovered, and finally the regulatory framework in place to contend with
groundwater contamination problems may have had gaps in coverage. Prior to the development
of the policy, the PCC conducted a review of existing laws and regulations to prevent any
duplication. In addition to the PCC, a technical advisory committee was created by the City
Council and County Board of County Commissioners to be comprised of “individuals who are
professionals or community leaders in the field of environmental planning and/or water quality;
the remainder shall be selected to represent a broad range of community interests such as
development, local government, academia, neighborhoods, and business” (AlbuquerqueBernalillo County Groundwater Protection Policy and Action Plan, 1995). The technical
advisory committee became known as the Ground-Water Protection Advisory Committee
(GPAC) and met over 50 times between 1988 and 1992 during the planning process and
development of the Groundwater Protection Policy and Action Plan (GPPAP).

GPPAP was adopted by the Board of County Commissioners in November 1993 and by the
Albuquerque City Council in August 1994. The mission and goals of the GPPAP are derived
from GPAC and public comments and are as follows. The mission is to “ensure the quality of
our ground-water resources so that the public health, quality of life, and economic vitality of this
and future generations are not diminished” (Gaume, 1995). The goals of the GPPAP are to:
Protect the ground-water resource, Find and clean up the contaminated groundwater, and to
Promote the coordinated protection and prudent use of the ground-water resource throughout the
region. The document goes on to list numerous measures that will be employed in order to
achieve the above-mentioned goals. For example, to protect the ground-water resource, the city
and county propose the following protection measures, among others: prohibiting or restricting
certain activity in crucial areas to minimize the potential for contamination of groundwater, and
establishing wellhead protection areas surrounding the immediate vicinity of public water-supply
wells, within which additional restrictions apply. Additionally, the document provides rationale
for the inclusion of each of the protection measures. For example, the rationale for prohibiting or
restricting activity in crucial areas is that “groundwater underlying crucial areas must be
protected to assure its quality for human consumption and economic uses. Potential short-term
economic gains associated with hazardous materials, septic tanks, and other pollution threats
cannot begin to offset the long-term environmental and economic costs to clean up polluted
groundwater” (Gaume, 1995). The GPPAP identifies action plans to achieve the identified
protection measures. The action plan for the protection of crucial areas is to create a threatcontrol database program that identifies, tracks and evaluates threats to ground-water quality. A
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Geographic Information System (GIS) program would be used in conjunction with the threatcontrol program to keep track of information about crucial areas such as depth to groundwater,
recharge, aquifer media, soil types, topography, impact of the vadose zone, hydraulic
conductivity, existing and planned public water-supply well locations and conditions, and 30year capture zones.
Lastly, the GPPAP addresses the process of amending the policy and the fiscal impact of
implementation of the policy. The anticipated costs for the first three years of program
implementation were $5.75 million. However, as it is generally accepted that the costs of
remediation of groundwater contamination are much greater than prevention of contamination,
the implementation of the GPPAP was accepted as the appropriate step towards protection the
city and county’s primary drinking water source.
The GPPAP prioritizes types of groundwater contamination, the highest of which are USTs,
hazardous materials and waste storage facilities and on-site liquid waste disposal systems.
Threats to groundwater of moderate priority include large quantity hazardous waste generators
and hazardous waste treatment, storage or disposal facilities, landfills, household hazardous
waste, abandoned and improperly constructed wells, and groundwater discharge plan permitted
threats such as land application areas, injection wells and large-flow septic tank systems. Lastly,
threats to groundwater of the lowest priority include National Pollutant Discharge Elimination
System (NPDES) permitted discharges, urban runoff, agricultural practices, deicing salt storage
and application, sewer exfiltration and pipelines.
Jurisdiction & Authority: The policy applies to three resource planning areas including
Bernalillo County, the Albuquerque ground-water basin and the Upper Rio Grande drainage
basin. Adjacent jurisdictions are not subject to the policy; however, the intentions of the policy
are that the city and county will cooperate with them. Although the intention of the GPPAP is to
locate and remediate contamination, if not prevent it, neither the City of Albuquerque, nor
Bernalillo County have authority over groundwater contamination. They do however have the
authority to issue construction permits and septic tank permits.
Applicability to Groundwater Contamination in Mountain View: The GPPAP is applicable
to groundwater contamination in Mountain View because Mountain View falls either within the
City or the unincorporated areas of the County. Additionally, the process of planning and
development of the GPPAP included a public constituency component. Every effort was made
to educate and involve the public in the revision of the initial draft of the GPPAP from holding
public meetings, to creating citizen summaries which translated technical documents into
layman’s terms, and preparing fact sheets and newspaper and water bill inserts, a portable public
display, and a video titled Groundwater: Our Future. Public comments were gathered at public
meetings, focus groups, briefing meetings and public workshops.

One of the protection measures listed in the GPPAP to facilitate the policy of prohibiting or
controlling the releases of substances having the potential to degrade the ground-water quality is
the creation of a local Ground-Water Protection Advisory Board. This type of local board with
technical expertise related to groundwater issues could be particularly beneficial for the
Mountain View community because according to the GPPAP, “the local board will be more
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immediately concerned with local problems and can address them with more speed” than a state
agency for example.
Albuquerque/Bernalillo County Groundwater Protection Advisory Board Five Year Program
Evaluation:
This document is the first formal evaluation of the GPPAP and is dated May 2002. The five-year
review discusses proposed modifications to GPPAP, implementation of incomplete GPPAP
actions and future directions. Some of the proposed modifications to the GPPAP include
upgrading landfills from a medium to high priority threat and modifying the GPAB’s
responsibilities to reflect an advisory versus regulatory status.

The five-year review identifies five actions that remained incomplete at the time of the first
review of the GPPAP. The first action is the adoption of an overlay zoning ordinance so that
crucial areas and wellhead protection areas can be established. The ordinance is necessary to
fully implement other actions in the GPPAP such as land use regulations and notification
requirements related to groundwater vulnerability. In addition, the ordinance would also address
density of on-site liquid waste systems and would be an educational tool for the public. An
overlay zoning ordinance has been drafted by the GPAB and Policy Implementation Committee;
however, finalization of the regulation has been suspended because of the potential threat of
terrorism related to the mapping of public supply wells.
The second action is the adoption of a memoranda of understanding with state and federal
agencies. A memoranda of understanding is an avenue through which local, state and federal
governments can cooperate with each other related to groundwater issues. The five-year plan
recognizes a need to establish a memoranda of understanding between the city/county and the
National Forest Service as well as the Departments of Energy and Defense.
The third action is to develop required groundwater protection programs. Even though the
GPPAP was successful during the first five years with the creation and implementation of many
new programs for the protection of groundwater, the five-year review suggests that the GPAPP
may have miscalculated the time and resources necessary to implement all of the proposed new
programs. The three high priority threat issues, including USTs, hazardous materials and waste
storage facilities and on-site liquid waste disposal systems are all in need of either additional
funding or further action regarding the programs created by the GPPAP to address them.
Although the NMED via the PSTB has jurisdiction over USTs in the state, the county has
removed several leaking USTs along Isleta Boulevard in the South Valley of Albuquerque with
the state’s permission. The city and county have expressed concerns as to whether federal
regulations pertaining to leaking USTs passed in the 1990’s are applicable to leaking
underground storage tanks (UST) today. Therefore, the five-year review concludes that the city
and county should “continue to monitor the state’s efforts, national research, and local evidence
of the need for additional requirements. Additional local requirements may be necessary if the
federal ones prove to be inadequate. A program involving cooperation between the city and
county fire departments to inspect and permit six thousand small quantity hazardous materials
and waste generators is in need of additional funding and staffing. Lastly, the extension of
municipal water supply and wastewater collection systems to replace private wells and on-site
liquid waste disposal systems is projected to take up to ten years due to financial reasons.
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Other actions listed in the five-year review are to better inform, educate and involve the public
concerning water quality issues and to establish an awards program. According to the GPPAP,
an annual report and fact sheets on contaminant releases and the program’s progress should be
distributed to the public. Five years after the GPPAP was published, the documents the GPPAP
called for were seldom, if ever published. The publication of these documents helps not only to
keep the public informed, but to keep the goals and objectives of the GPPAP on track with
appointed timelines. An awards program would recognize businesses, organizations and
individuals who go above and beyond the required regulations to protect groundwater. This
program would call attention to the existence of GPPAP and increase awareness of current
activities to protect groundwater.
The final section of the five-year review is titled future directions. The report lists seven
objectives or areas of interest that were not included in the initial GPPAP. They are as follows:
expand GPAB responsibilities to include surface water issues/programs, improve regional and
inter-board coordination, recommend creation of a program manager for implementation
oversight, complete fiscal status report, locate additional revenue sources, conduct a legislative
review of the GPPAP and expand promotion of recycling and source minimization. These future
directions are primarily focused on the administration of the GPPAP, both financially and
organizationally. Overall, the five-year review is praising of the progress of the GPPAP,
considering its limited budget. The review recognizes the accomplishments of the GPPAP in the
previous eight years, and looks forward to similar success in the future.

County
Zoning, Building and Planning: Counties, as well as cities have the authority under the Zoning
Enabling Act to institute zoning limitations “for the purpose of promoting health, safety, morals
or the general welfare” and to facilitate water and sewer services to the public.

Bernalillo County passed its own Wastewater Ordinance in 2000 and is the only county in New
Mexico with its own onsite wastewater regulations. The county’s wastewater ordinance
regulates residential and commercial waste amounting to no more than 2000 gpd. Any
residential or commercial entity discharging greater than 2000 gpd is required to have a
discharge permit through the NMED.
With regards to groundwater contamination such as Mountain View’s nitrate plume, parts of the
county’s liquid waste ordinance are applicable. However, the county does not have authority
over groundwater quality or remediation of contaminant plumes such as the Mountain View
plume.

State
Water Quality Act of 1978:
The State Water Quality Act (WQA) of 1978 established the WQCC, which includes the
Secretary of the NMED, a local government representative, three public representatives
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appointed by the Governor and a representative from each of the following departments: Game
and Fish, State Engineer’s Office, Oil Conservation Commission, State Parks Division,
Agriculture, Soil & Water Conservation Commission and the Bureau of Geology and Mineral
Resources. The WQA, NMSA 1978, or the Statutes of the State of New Mexico give authority
to the WQCC to enact the regulations to implement the WQA. The WQCC regulations are
issued by the WQCC, are applicable to persons subject to the WQA, NMSA 1978 and they
became effective as of December 1, 1995.
New Mexico Groundwater Regulations:
The WQCC Regulations are included in Title 20-Environmental Protection, Chapter 6-Water
Quality, Part 2-Ground and Surface Water Protection, of the New Mexico Administrative Code.
The regulations are sub-divided into the following sections: Procedures, Surface Water
Protection, Permitting and Groundwater Standards, Prevention and Abatement of Water
Pollution, and Underground Injection Control. All of the above mentioned sections apply to
nitrate contamination of groundwater in Mountain View except Surface Water Protection.

20.6.2.1200 through 20.6.2.1220 NMAC The Procedures section details how a person or persons
may go about properly notifying the state of: intent to discharge to groundwater or surface water,
intent to build or modify a sewerage system that may impact ground or surface water, an
unauthorized discharge to groundwater or surface water, or intent to modify an existing permit to
discharge to groundwater or surface water. Lastly, the section describes how the secretary of the
Environment Department may respond in the instance that a permittee is not honoring the
specifics of his/her discharge permit or any person is violating the WQA. Violations of the
WQA include exceedences of water quality standards or non-compliance with approved
conditions included within abatement plans, discharge plans or permits. Steps that the secretary
may take to urge a violator to return to compliance include the issuance of a compliance order,
assessment of a penalty, and commencement of a civil action in district court.
20.6.2.3000 NMAC through 20.6.2.3104 NMAC-The Permitting and Groundwater Standards
Section specifies the human health standards for various contaminants in domestic water supplies
and irrigation use as set by the EPA. The section outlines when a permit to discharge to
groundwater is or is not necessary and details the process to be followed by applicants for
discharge permits. The following steps are included in the permit process even though
applicants will not necessarily be required to undergo each step: application or renewal,
monitoring, reporting and other requirements, public notice and participation, secretary approval,
disapproval, modification or termination of discharge permit, public hearing participation,
transfer of discharge permit, appeals of secretary’s decisions, appeals of commission decisions
and fees.
20.6.2.3105 NMAC-“Exemptions from Discharge Permit Requirement”- Several circumstances
are listed which exempt dischargers from the requirement of a discharge permit. A few of these
include: 2,000 gpd of domestic effluent that is discharged to a septic system, effluent that meets
the groundwater quality standards and does not contain any toxic pollutants, assuming that the
NMED is allowed to analyze samples of the effluent, and effluent that is regulated by the Oil
Conservation Division of the State of New Mexico.
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20.6.2.3106 NMAC “Application for Discharge Permits and Renewals”- Details what
information a discharge permit applicant must include in their application. The regulations
require that the applicant explain the type and quantity of discharge that will be released to
potentially impact groundwater quality. The applicant must also identify other bodies of water,
discharge locations and locations of existing or proposed monitoring wells within a one mile
radius of the proposed discharge site. In addition, the applicant must report the existing
geologic, hydrologic, and groundwater chemistry conditions below the proposed discharge
location in order to establish a baseline prior to discharge. The section also specifies that an
applicant for a discharge permit renewal who submits their discharge permit renewal 120 days
prior to the expiration of their previous permit, is allowed to continue discharging until the
renewal is either approved or disapproved by the department secretary. This allows the
discharger to continue discharging even if the department is slow to process permit application
renewals.
20.6.2.3107 NMAC “Monitoring, Reporting and Other Requirements”- Although each discharge
permit is written specifically with the type and quantity of discharge and geologic, hydrologic
and groundwater quality conditions of the discharge location in mind, the section on monitoring
and reporting requirements includes general requirements that may be required by the
department secretary. First, the regulations require that a facility discharging to groundwater
continually monitor the effluent and the groundwater that may potentially be impacted to insure
that groundwater quality standards are not being exceeded because of the discharge. The
discharger must have a way to detect a failure of the discharge system and must have a
contingency plan in the event of a system failure. Monitoring is not only required while the
discharge permit is in operation, but also once discharge ceases. A closure plan is required at the
time the discharger applies for a discharge permit. In the closure plan, the discharger should
outline his/her objectives for the continuance of groundwater monitoring once discharge ceases
and must demonstrate that s/he has the financial means to abate any contamination of
groundwater that may occur during the time which the discharger is discharging. The
responsibility of the discharger to abate contamination does not expire with the expiration of the
discharge permit.
The regulations call permit holders to follow certain procedures for the sampling and analysis of
groundwater and effluent samples. The regulations address issues of monitoring effluent and
groundwater in the vadose zone. Dischargers are required to maintain five years worth of
monitoring records and to periodically submit monitoring results to the NMED to insure that the
discharge permit issued is effectively protecting groundwater below the permitted facility.
Finally, the regulations outline the working relationship a discharger will have with the NMED
and its representatives. A discharger must inform the secretary of any modifications of discharge
that may be the result of facility expansion, production increase, or process modification.
Representatives of the NMED must be allowed by the discharger to inspect or copy records
required to be kept by the discharge permit and to inspect the actual facility and equipment.
20.6.2.3108 “Public Notice and Participation”- Specifies the process that is to be followed by the
discharger and the NMED once the discharger has submitted an application for a new discharge
permit, or an application for modification of a discharge permit. First, within thirty days of
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applying for the discharge permit, the discharger is required to notify the public of the
submission of the application with the following three acts:
•
•
•

Prominently posting a synopsis of the public notice, in English and Spanish, at a
conspicuous public location, approved by the department, at or near the existing or
proposed facility for 30 days
Providing written notice of the discharge by certified mail, return receipt requested, to
owners of record of all adjacent properties
Providing notice by certified mail, return receipt requested, to the owner of the discharge
site if the applicant is not the owner (NMWQCC Regulations, 2002)

If there are no property owners adjacent to the discharge site other than the applicant, then the
applicant should publish the public notice in a newspaper of general circulation near the facility.
Fifteen days after the applicant has completed the acts of public notice, s/he must submit proof of
the public notice to the NMED such as certified mail receipts and affidavits of public notice.
Thirty days after the NMED receives the application, it must review the application for
administrative completeness, and respond to the applicant in writing explaining any
shortcomings if the application is determined to need changes. Thirty days after the application
is deemed administratively complete by the department, it must both post the public notice on its
website and notify any affected governmental or tribal agencies. Sixty days after the NMED
deems the application for a discharge permit complete, it must mail or deliver a letter with
conditions of approval to the applicant. The NMED must then follow similar steps of public
notice that the applicant underwent. The public notice by NMED must include information
about the public comment period and how an interested party may go about requesting a hearing.
Once the thirty day public notice period has ended and the NMED has proposed approval of the
application, another thirty-day period ensues for the purposes of public comment. During this
time, the public may submit written comments and/or requests for a public hearing to the
NMED. A public hearing is held if the secretary of the Department decides that there is
sufficient public interest.
20.6.2.3109 NMAC “Secretary Approval, Disapproval, Modification or Termination of
Discharge Permits, and Requirement for Abatement Plans”- This section describes the process
by which the Secretary of the Department determines whether a discharge permit application will
be approved, approved with conditions or disapproved. The process begins with completing the
administrative record. A complete administrative record includes a copy of the discharge permit
application, any additional information from the applicant, all documents filed with the hearing
clerk and evidence introduced at the hearing, if a hearing was held, hearing transcripts, hearing
officer reports and post hearing submissions. Within thirty days after the above-mentioned
information is assembled in the administrative record, the Secretary must approve or disapprove
the discharge permit application. The Secretary then delivers copies of the approval/disapproval
to the applicant and other interested parties who requested copies. The section lists several
conditions concerning groundwater quality which must be met in order for the Secretary to
approve of the discharge permit application. Some examples of these conditions include that the
TDS concentration in groundwater below the facility is below 10,000 mg/L and that the
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applicant demonstrates that the discharge will not cause an exceedence of concentrations of
contaminants in groundwater below the facility above standards.
Section 20.6.2.3110 NMAC “Public Hearing Participation”- This section proceeds to explain
how a hearing is to be properly held. The section addresses public participation such as
introduction of technical evidence and the communication of a personal opinion regarding the
discharge permit application in question. Then it goes on to explain the customary proceedings
of a hearing which includes testimony by and examination of the applicant, technical witnesses
and the general public. Following the hearing, certain procedures are to be followed such as
assembling transcripts and audio recordings of the hearing. Within thirty days of the hearing, the
hearing officer must compose a report summarizing the hearing which must be provided to the
Department, the applicant and others who request copies in writing. Within thirty days of the
submission of the report by the hearing officer to the Secretary of the Department, the Secretary
must decide whether the discharge permit application will be approved or disapproved.
The following three sections cover transfers of discharge permits, appeals of the Secretary’s
Decisions and Fees.
20.6.2.4000 NMAC “Prevention and Abatement of Water Pollution”- This section deals with
both ground and surface water, but for the purposes of this paper, the focus will remain on
groundwater. The purpose of these regulations is to protect groundwater with a TDS
concentration of 10,000 mg/L or below and to compel those responsible for groundwater which
exceeds any groundwater quality standards to remediate it to background concentrations.
20.6.2.4103 NMAC “Abatement Standards and Requirements”- This section again reinforces the
protection of groundwater with a TDS concentration below 10,000 mg/L and includes the vadose
zone, or the area below ground surface and above the water table. Groundwater is considered
abated when eight consecutive quarters of groundwater monitoring show that none of the
standards are exceeded in all monitoring wells. In some exceptional cases, it may be technically
infeasible for groundwater to be returned to below standards for certain contaminants. In those
cases, the responsible party must submit a technical infeasibility proposal which states that it is
impossible to meet groundwater standards for specified contaminants using commercially
accepted cleanup technology within a twenty-year period. Then, the responsible party must
propose alternative standards for the target contaminants, although the target concentrations may
not be more than 200% of the groundwater standard. All other standards which can be met with
the accepted technology must be met.
Proposed alternative abatement standards will be approved by the commission if the petitioner
demonstrates the following criteria are met: groundwater standards cannot be met using
maximum amount of accepted technology that is within the responsible party’s budget, the
proposed standards are feasible and make sense after a cost/benefit analysis, and the new
proposed standards will not cause present or future damage to human health or property.
Petitioning must be submitted in writing and will be reviewed by the commission and subject to
the commission’s adjudicatory procedures.
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20.6.2.4104 NMAC “Abatement Plan Required”- This section addresses situations in which an
abatement plan is required. People defined as responsible parties of pollution are required to
abate the contamination and they must do so according to an approved abatement plan. If a
facility with contamination is transferred to new ownership, both the seller and the buyer of the
facility share responsibility for abatement unless both parties are agreeable to only one of them
being the responsible party. This decision must be made known to the Secretary in writing. If
the facility has been issued a discharge plan, then the responsible party may be required to
submit a financial assurance plan which will demonstrate to the Secretary that the responsible
party has the financial means to follow through with the abatement plan.
20.6.2.4105 NMAC “Exemptions from Abatement Plan Requirements”- This section lists
circumstances that would exempt a responsible party from submitting an abatement plan to the
Secretary. For example, some responsible parties may already be abating water pollution and
under the authority of other programs within the Environment Department or other agencies,
such as the PSTB or the Solid Waste Bureaus of the NMED, or the EPA or U.S. Nuclear
Regulatory Commission. Certain other instances exempt a discharger from abatement plan
requirements which include the possession of a NPDES Permit, land application of groundwater
containing nitrogen from human or animal waste, but not exceeding groundwater standards and
not containing other toxic pollutants, abatement of water pollution by extracting contaminated
water and treating it, or blending it with other sources to provide public or private drinking
water, and finally the operation of irrigation and flood control facilities.
20.6.2.4106 NMAC “Abatement Plan Proposal”- This section address the steps that a responsible
party would take should an abatement plan be required by the Secretary. There are two stages of
an abatement plan, the first of which entails the design and fulfillment of a site investigation to
collect enough information about the site to devise an abatement plan. The type of information
collected in a Stage 1 Abatement Plan includes a site description, site history, summary of
previous investigations, geology, hydrogeology, the vertical and horizontal extent of
groundwater and vadose zone contamination, aquifer parameters, and an inventory of wells
within the area. In addition, the investigation report should include information about surface
water within the area and the potential or actual interactions between surface water and
groundwater. Sampling stations and frequency of sampling should be identified, and a quality
assurance plan, site health and safety plan and a schedule of activities and submittals should all
be included in the Stage 1 Abatement Plan.
Once the final phase of a Stage 1 Abatement Plan is completed, then the responsible party has up
to 120 days to submit a Stage 2 abatement plan proposal to the Secretary for approval. The
Stage 2 Abatement Plan should include the following: a brief site description, discussion of
abatement options, preferred option, any modifications that may need to be made to the original
proposed monitoring program, site maintenance activities that will be necessary once abatement
is complete, a schedule of abatement activities, a public notification proposal and any additional
information.
20.6.2.4107 NMAC “Other Requirements”- In addition to the above requirements, responsible
parties are also required to submit to inspections of their facility at reasonable times by a
representative of the Secretary and to allow a representative of the Secretary who presents the
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proper credentials to inspect and copy records required by an abatement plan, inspect any
treatment works or analytical equipment, sample any medium that may be affected by the
contamination, have access to any monitoring wells under the responsible party’s control to
collect samples and to gain access to property not owned by the responsible party by way of a
third party agreement if the agreement allows.
Responsible parties are required to provide four working days notice to the Department of any
sampling activities, well plugging or abandonment or any destruction of a facility where
abatement is required. Lastly, the plugging and abandonment of a monitoring or supply well
within the perimeter of a three-dimensional body where groundwater standards are exceeded
should propose the actions to the Secretary in writing. The activities should not be completed
until the responsible party receives written approval from the secretary, unless s/he does not
receive a response within 30 days of the Secretary receiving the proposal.
20.6.2.4108 NMAC “Public Notice and Participation”- This section outlines the courses of
action to be taken regarding public notice once the Stage 1 and Stage 2 Abatement Plans have
been filed with the Secretary. Within thirty days of the filing of a Stage 1 Abatement Plan, the
secretary should issue a news release with the following information: “the source, extent,
magnitude and significance of water pollution, as known at that time, the proposed Stage 1
abatement plan investigation, and the name and telephone number of an agency contact who can
provide additional information” (NMWQCC Regulations, 2002).
Within thirty days of filing a Stage 2 abatement plan proposal or modification, the responsible
party must provide proof to the secretary that the following persons have been provided notice:
the public by way of a newspaper of general circulation, those persons who specifically
requested notice from the secretary, the New Mexico Trustee for Natural Resources and other
local, state or federal government agency affected, owners and residents of property inside or
within one mile proximity of the area where standards will be affected and the Governor or
President of each Indian Tribe, Pueblo or Nation within the state. The public notice should
include the following information: name and address of the responsible person, location of
proposed abatement, description of the nature of the water pollution and proposed abatement
action, description of procedures followed by the secretary in making a final determination,
description of the comment period, a mention that a copy of the abatement plan can be viewed at
the department’s main office or field office within closest proximity to the discharge area, a
statement on the acceptance of written comments and requests for public hearing, and contact
information for interested persons who may wish to obtain additional information.
The Secretary determines whether or not a public hearing is held for the proposed abatement
plan based on the level of public interest. Public notice of an upcoming hearing must be
publicized at least thirty days in advance. A public meeting is usually run by a hearing officer
appointed by the secretary, and the secretary may request that the responsible party assemble a
fact sheet in both English and Spanish explaining the site history, groundwater contamination
and proposed abatement plan. A record of the hearing is made either with a tape recording, or by
transcription. Finally, during the meeting all interested persons are allowed to submit data or
arguments either orally or in writing and to ask questions of the department or the responsible
party.
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20.6.2.4109 NMAC “Secretary Approval or Notice of Deficiency of Submittals”- The section
explains what the regulations require of the secretary regarding time constraints for approval or
disapproval of abatement plans and other related documents. The secretary has thirty days to
approve a fact sheet or identify deficiencies. The secretary is required to notify a responsible
person of either approval or document deficiency, within sixty days of submittal of a Stage 1
abatement plan proposal, site investigation report, technical infeasibility demonstration or
abatement completion report. The secretary also has sixty days once all information is
submitted, to approve a Stage 2 abatement plan or notify the responsible person of the plans
deficiencies if a public hearing has been held. If no public hearing has been held, the secretary
has 90 days to approve a Stage 2 abatement plan or to notify the responsible person of
deficiencies. Once the secretary notifies a responsible person of deficiencies in a site
investigation report or Stage 1 or 2 abatement plan proposal, the responsible person must make
the appropriate modifications to the document and re-submit it within thirty days of receipt of the
deficiency notice.
20.6.2.4110 through 20.6.2.4115 NMAC- The subsequent sections primarily focus on special
circumstances that may arise during the course of abatement once a Stage 1 or Stage 2
Abatement Plan is approved. The sections are titled Investigation and Abatement, Abatement
Plan Modifications, Completion and Termination, Dispute Resolution, Appeals from Secretary’s
Decisions and Court Review of Commission Decisions. Abatement Plan modifications may be
called for by the secretary if data is submitted that supports the fact that current abatement
measures are either ineffective or causing harm to human health or the environment. At the time
when groundwater standards are met and abatement actions are no longer necessary, the
responsible person should submit a completion report for approval by the secretary. The dispute
resolution process becomes effective when the responsible person notifies the secretary by
certified mail that there is a technical dispute regarding the notification of discharge, abatement
standards or requirements, or exemptions from abatement plan requirements. Once the secretary
has been notified of the dispute, any deadlines that may be affected by the dispute are extended
for thirty days or up to sixty days if the secretary deems it good cause. During the extension
periods, the responsible person and the secretary’s representative meet for the purposes of
negotiation. If the negotiation period has expired and the secretary and the responsible person
have not come to agreement, the secretary’s decision becomes final. Finally, any person who
participated in an action having to do with an abatement plan approval, technical infeasibility
demonstration or abatement completion report and is negatively affected by a decision of the
secretary may file a petition to request a hearing before the commission. A petition must be
submitted within thirty days of a decision by the secretary to the commission’s secretary and
must be specific as to the parts of the decision with which the person opposes. If a petition is
received in a timely manner, then a hearing before the commission will follow the commission’s
procedures.
20.6.2.5001 NMAC- “Purpose”- The final section in the NMWQCC Regulations pertaining to
groundwater applies to underground injection control wells. An injection well is defined by the
regulations as a hole that is deeper than it is wide that is used for the infiltration of fluids into the
subsurface. When operated by generators of hazardous waste, a septic tank or cesspool is also
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included under the definition of injection well if the septic tank is used to dispose of hazardous
waste.
20.6.2.5002 NMAC “Underground Injection Control Well Classifications”- Injection wells are
classified by the EPA according to the types of waste that are being injected and the depth.
Classifications range from Class I to Class V. Class I wells inject hazardous or radioactive
waste below the lowest water bearing formation with a TDS concentration of less than 10,000
mg/L. Class II wells inject fluids resulting from oil and gas production. Class III wells inject
fluids as part of the process of removal of minerals and natural resources. Class V wells
encompass a wide range of injected fluids not covered by the first four classes of wells. Injection
wells associated with remediation systems that re-inject treated groundwater or inject fluids that
assist remediation are class V wells. Class V wells are subject to the regulations that address
Permitting and Groundwater Standards (20.6.2.3000-3999).
New Mexico Voluntary Remediation Regulations – The New Mexico Voluntary Remediation
Regulations became effective in July 1999 to implement the Voluntary Remediation Act. The
purpose of the regulations is to protect landowners who are voluntarily cleaning up pollution on
their property from enforcement actions. In order to be accepted into the Voluntary Remediation
Program (VRP), they must be in good standing with the NMED and have a history of
compliance with environmental laws. In addition, the site may not currently be under any
enforcement actions. Once a site meets cleanup standards and completes the VRP, the
landowner receives site closure papers and a covenant not to sue from the NMED. Incentives to
enter into the VRP include a covenant not to sue to new property owners or operators and
potential tax deductions for cleanup costs. Eligible sites for the VRP include any sites with soil
and/or groundwater contamination including brownfields. According to NMED’s website, “a
brownfield is a vacant or underutilized real estate where expansion or redevelopment is
complicated by actual or perceived environmental contamination”.

State and Federal Programs Governing Groundwater Quality
Several programs intended to protect groundwater quality in New Mexico fall under the
jurisdiction of the NMED. They are organized below according to the bureau that manages
them.
Drinking Water Bureau
Source Water Assessment and Protection Program (SWAPP): SWAPP is a federally funded
program and was approved by the EPA in November 1999. The program’s main function is to
protect community drinking water supplies by working with communities, water utilities and
service providers to detect threats to the water supply and create strategies to mitigate those
threats.

The area surrounding a community water supply well is called a source water protection area.
The susceptibility of a source water protection area to contamination is dependent upon soil type,
geology, groundwater flow rate, drainage area and land use as well as the number of potential
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threats within close proximity to the wellhead. These characteristics also determine the size of
the source water protection area. Any leak, spill or release of contamination within the source
water protection area is a potential threat to drinking water originating from that well. Wellhead
or other system defects may increase susceptibility to contamination. Potential sources of
contamination include any handlers or producers of contaminants that have a listed Maximum
Contaminant Level (MCL) under the Safe Drinking Water Act as well as handlers or producers
of microbiological or pathogenic organisms.
If nitrate is detected in a public supply well at greater than 10 mg/L, a confirmation sample must
be collected within 24 hours. If the average of the initial sample and the confirmation sample is
greater than 10 mg/L, the system is required to issue public notice within 24 hours. The well is
sampled quarterly until nitrate concentrations are below 10 mg/L. The owner/operator of the
water supply system is required to take action by either removing the well from service or
treating the water to achieve an acceptable nitrate concentration.
Groundwater Quality Bureau
Groundwater Pollution Prevention Section: The purpose of the Groundwater Pollution
Prevention Section is to prevent discharges to groundwater that would impact groundwater
quality. The Groundwater Pollution Prevention Section is responsible for reviewing applications
for new and renewed groundwater discharge permits. Once the application process is complete,
which includes public notification, a public comment period, and in some cases a public hearing,
discharge permits are issued for a period of five years. Permits are issued to domestic
wastewater treatment plants, commercial septic tank leachfields, power generating plants,
commercial laundries lacking access to municipal sewers, dairies, food processing plants,
commercial landfarms treating contaminated soil, industrial discharges, injection wells and
groundwater remediation systems. The program currently manages 750 active permits, and had
processed 1464 permit applications by the end of 2003 (2004-2006 State of New Mexico
Integrated Clean Water Act).
Remediation Oversight Section: Two programs fall under the authority of the Remediation
Oversight Section of the Groundwater Quality Bureau: the Brownfields/Voluntary Remediation
Program and the Compliance and Enforcement Program.
Brownfields/ Voluntary Remediation Program (VRP): The VPR manages the implementation
of the Voluntary Remediation Act. It oversees remediation efforts of soils and groundwater by
those who have applied and been accepted into the VRP. Once in the VRP, landowners are
protected from enforcement actions and after they meet cleanup standards and completes the
VRP, the landowner receives site closure papers and a covenant not to sue from the NMED. The
program also protects lenders and potential buyers from liability.
Compliance and Enforcement Program (CEP): The CEP enforces the sections of the WQCC
Regulations concerning corrective action and abatement plans. Corrective action and abatement
plans involve the cleanup of contaminated soils and groundwater. Corrective Action Plans are
used to manage spills or releases that can be cleaned up within 180 days while Abatement plans
address spills or releases that take over 180 days to cleanup. When spills or leaks of

31

contaminants occur, the responsible parties must assess the impact to soils and groundwater and
take actions to clean up the contamination. Unauthorized discharges (releases) commonly occur
at the following types of sites: above-ground storage tanks, pipelines, old landfills, spill sites, and
a wide variety of industrial, manufacturing, processing and maintenance facilities. Currently,
130 sites are under the purview of the Remediation Oversight Section.
Superfund Oversight Section (SOS): Although Superfund is a federal program, the SOS
program of the NMED works together with EPA Region 6 personnel and advises them on sites
within New Mexico at which contamination may warrant investigation or remediation under
CERCLA. Currently in New Mexico, eleven sites are listed on the National Priorities List. In
addition, the SOS supports EPA in characterization and remediation of inactive hazardous waste
sites.
Liquid Waste Program: According to every biennial report submitted to Congress by the New
Mexico WQCC since 1988, household septic tanks and cesspools are the largest contributor of
groundwater contamination in the state. However, the New Mexico Board of Public Health has
believed, at least since 1959, that the close proximity of septic tank leach fields to one another
would be detrimental to groundwater quality. The fact that septic tank systems and cesspools
have contaminated more supply wells and a greater volume of groundwater than all other
contamination sources combined confirms the Board of Public Health’s historic suspicions
(NMED website, 2008).

Since environmental regulations regarding unsanitary toilets were adopted by the Board of
Public Health in 1937, liquid waste regulations and operations within the Liquid Waste Program
have come a long way. In 2001, new regulations began to allow for the collection of liquid
waste fees upon the installation of a new septic system. The Liquid Waste Program has been
issuing liquid waste permits since 1973 and has issued 140,000 since that time. NMED
estimates that there are approximately 225,000 septic systems in the state, but any systems that
were in place prior to 1973 are grandfathered in and do not require a permit. The Liquid Waste
Program has a backlog of permits to be entered into its relatively new database, with 110,000
permits in the system so far. NMED has set goals to enter all permits dating back to 1973 and to
inspect 80% of new liquid waste systems each year. However, even after all records are entered
into the database, there remain 85,000 grandfathered liquid waste systems that do not require
permits simply because they were in existence prior to 1973 and have never been inspected.

Federal
Clean Water Act of 1972 – The Clean Water Act was passed in 1972 for protection of the
nation’s surface waters, primarily in the interest of waters which support the “propagation of
fish, shellfish, and wildlife and recreation in and on the water” (EPA website, 2008). The Act
not only focuses on the chemical integrity of these waters, but also their physical and biological
health. The Act addresses both point sources such as waste water treatment plant discharge to
surface waters and nonpoint sources, such as residential and agricultural runoff. The Act does
not address groundwater and therefore is not applicable to Mountain View’s nitrate plume.
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Safe Drinking Water Act of 1974 – The Safe Drinking Water Act (SDWA) was originally
passed in 1974 to protect public drinking water supply systems serving more than twenty-five
individuals and the sources of those supply systems. The law allowed the EPA to set MCLs that
all drinking water from public drinking water supply systems must meet. The EPA, states and
water utilities work together to ensure that these standards are met. In 1996, the Safe Drinking
Water Act was amended to provide “among other things, new prevention approaches, improved
consumer information, changes to improve the regulatory program, and funding for States and
local water systems“(EPA website, 2008). The SDWA does not address contaminated
groundwater unless it is used for public water supply. There are no provisions in the SDWA for
remediation of contaminated groundwater.
Small Business Liability Relief & Brownfields Revitalization Act of 2002 – The Small
Business Liability Relief & Brownfields Revitalization Act of 2002 was passed in order to
increase “EPA's assistance by providing new tools for the public and private sectors to promote
sustainable brownfields cleanup and reuse. Cleaning up and reinvesting in these properties
increases local tax bases, facilitates job growth, utilizes existing infrastructure, takes
development pressures off of undeveloped, open land, and both improves and protects the
environment” (EPA website, 2008).

REVIEW OF PREVEOUS INVESTIGATIONS OF GROUNDWATER
CONTAMINATION IN THE MOUNTAIN VIEW COMMUNITY
Most of the literature reviewed began with a hypothesis as to the source of Mountain View’s
nitrate contamination. After conclusion of the studies, most ruled out certain sources with a high
degree of confidence even though none were not able to pinpoint a source with the same degree
of confidence. The principal recurring hypotheses were as follows: the nitrate plume was
derived from explosives which originated east of Mountain View and flowed down Tijeras
Arroyo, the nitrate originated from organic sources such as dairies, meat packing plants, septic
systems or fertilizer within Mountain View, and a closed loop system of irrigation canals and
drains resulted in the build-up of nitrate within the groundwater under Mountain View.
The following two sources summarize types of groundwater contamination in the state.
McQuillan and Parker (2000) reviewed groundwater contamination in the state over 73 years.
They distinguished between point-source and non point-source contamination. Point-sources
include petroleum storage tanks and are responsible for 1,235 plumes in the state. Because the
source of the contamination can be identified and removed, point-source contamination is often
treated with some type of remediation process which includes: removal of non-aqueous-phase
liquid, soil ventilation and air sparging, bioremediation, pump and treat, pump and waste, or
pump and use. They emphasized that prevention, rather than remediation of contamination is
more cost effective and achievable.
Non point-source contamination originates from septic tanks, evapotranspiration, pesticides,
fertilizer, uranium mine water discharges and urban runoff and is “responsible for 62% of all
supply-well contamination incidents”. The article summarizes several non-point sources,
household septic tanks and cesspools being the worst offenders in New Mexico. Of the types of
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non point-sources reviewed, septic tanks, agricultural runoff, dairies, packing plants, and
landfills can all potentially contaminate groundwater with nitrate. The article states that “it has
not been technically or economically feasible to comprehensively clean up widespread areas of
non-point source contamination. These problems typically have been mitigated by the
installation of point-of-use water treatment systems, or by the provision of public water and
sewer service”, which has been the case in Mountain View.
The State of New Mexico Integrated Clean Water Act 303(d)//305(b) report (2004-2006) is
prepared by the State every three years as required by the Clean Water Act. It provides
information on surface and groundwater quality, dividing the state into basins including physical
descriptions, current water quality impairments and remediation efforts. The last chapter of the
report is devoted to Groundwater Quality Management in New Mexico and addresses sources of
contamination and programs within the state that address contamination.
Albuquerque is located within the Middle Rio Grande Basin. The report states that the basin
stores large amounts of groundwater in alluvial materials which is the primary source of water
within the basin.
Chapter 5, titled Groundwater Quality Management in New Mexico, begins by defining the types
of groundwater contamination in New Mexico, categorized by either point source or non-point
source contamination. Point sources include household septic tanks, cesspools and agriculture,
while non-point sources include oil field sources, oil conservation division groundwater quality
studies, refined petroleum product sources, nitrate sources, solvent sources, metals/mineral
sources, public landfills and septage disposal.
The earlier sources reviewed tend to focus on natural and organic sources of nitrate, but do not
mention explosives. In the earliest source reviewed, the Bernalillo County Health Department
(1980) was prompted to investigate nitrate contamination in private wells in Mountain View
after a six month old infant suffered from methoglobonemia earlier in the year ingesting well
water. The county health department hypothesized that the two possible sources of nitrate were
improperly designed, installed and maintained septic tank systems and “limestone and
evaporative deposits which flow down the Tijeras Creek and seep down into the Mountain View
groundwater supply”. The report summarizes sampling events conducted by the City of
Albuquerque Environmental Health Department, Lee Wilson & Associates and the Bernalillo
County Environmental Health Department between 1970 and 1978. In addition, Bernalillo
County Environmental Health Department conducted several rounds of sampling in Mountain
View in the summer 1980. The county found that the majority of wells with high concentrations
of nitrate for each sampling event were located in the southern or eastern portions of Mountain
View. At the time, City of Albuquerque water and sewer was not available to Mountain View
residents, so the county recommended that those become available by direct request or by
judicial action.
In 1981, Hines of Waterscience Southwest states that elevated nitrate in groundwater below
Mountain View has been evident since 1958 when a Mountain View Elementary School well
was abandoned due to concentrations exceeding 100 mg/L. The well was between 75’ and 100’
deep. Hines focuses primarily on the hydrology of the area and describes several possible
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sources of the nitrate including septic tanks, the degradation of buried waste or organics, dairies
and livestock containment areas or industrial operations, and pollution from landfills, military
dumps and septic tanks that traveled down Tijeras Arroyo to Mountain View. However, Hines
states that the most likely cause for elevated nitrate in the groundwater below Mountain View is
the closed loop system created by a network of drains and canals surrounding the area. In the
closed loop scenario, drains to the north and west prevent freshwater inflow to Mountain View.
Any freshwater inflow into the area would be from the northeast. Irrigation water from the Barr
Canal would seep into the water table, likely toward the west and south. If such conditions exist,
dissolved solids and nitrates would accumulate in the groundwater as septic tank leachate and
agricultural runoff are continually added to the mix. Hines stated that further research is
necessary in order to confirm the closed loop theory.
In 1983, Thomson hypothesized that high concentrations of nitrate in groundwater below
Mountain View were the result of “recycling” of the water. In the early 1980s, when the “blue
baby” incident occurred, Mountain View residents relied on domestic wells and septic systems.
Thomson (1983) noted that most lots in Mountain View were between one-fourth to one-third of
an acre, while current county regulations prohibited septic systems on lots less than three
quarters of an acre. The “recycling” of water takes place when groundwater is pumped for
household use and returned to the ground via the septic system. With so little area for the nitrate
to disperse or dilute, the water is again pumped out for household use, increasing the nitrate
concentration with each cycle.
Thomson (1983) conducted a study of nitrate and other elements in groundwater in the North and
South Valleys of Albuquerque. Elements other than nitrate, such as fecal coliform, sulfur, iron
and chloride are “indicators of subsurface environmental conditions.” Based on an analysis of
these indicator elements, although the data collected was limited, Thomson (1983) concluded
that “it does not appear likely that recycling is a major cause of elevated nitrate concentrations”
in the south valley.
Finally, in 1995, McQuillan and Space correlated elevated nitrate in groundwater below three
arroyos (Tijeras, Hell’s Canyon and Abo) with summer rainfall events and subsequent
evapotranspiration. The contamination below the arroyos has been recognized for forty years
and the nitrate below the arroyos is associated with low levels of chloride. Whereas in other
nitrate contamination cases, such as septic systems, dairies, packing plants and Mountain View’s
nitrate plume, nitrate is always associated with chloride. This suggests that Mountain View’s
nitrate plume is derived from a manmade rather than a natural source.
It was not until the late 1980’s when explosives were recognized in the literature as a possible
source of nitrate in groundwater below Mountain View.
In 1987, Gallaher and McQuillan of the Environmental Improvement Division recognized the
possible sources of nitrate as put forth in previous papers, such as Hines. However, after
analysis of three wells along Tijeras Arroyo and six wells in Mountain View detected the
presence of three types of explosives, nitrobenzene and two types of dinitrotoluene, they
concluded there is sufficient cause to continue the investigation linking Mountain View’s nitrate
plume to the disposal of explosives in Tijeras Arroyo. Gallaher and McQuillan (1987) explained
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that the exceedingly high levels of nitrate in Mountain View were accompanied by elevated
levels of cations such as calcium, magnesium, sodium, potassium, strontium, chloride and
sulfate. These cations can pair up with nitrate to form nitrate salts, which are commonly found
in munitions, explosives, pyrotechnics, the only uses common to both nitrobenzene and
dinitrotoluene. When mixed with water, these nitrate salts dissociate easily into nitrate and the
respective cation. Gallaher and McQuillan (1987) went on to say that additional groundwater
samples were necessary to confirm the presence of explosives initially detected. It is important
to consider that explosives were detected ranging from 2 to 5 ppb (µg/L). At the time of
analysis, the available analytical methods were subject to interferences and false positives and in
order for the detection of explosives during this study to be accepted, they needed to be
confirmed. The authors then proceeded to show faults with other hypotheses concerning the
source of nitrate.
In 1988, suspected groundwater contamination located approximately three miles east of
Albuquerque between Carnue and Deadman’s Curve in Tijeras Canyon prompted NMEID to
further investigation. The particular area of investigation included a landfill, an abandoned gas
station/auto storage yard, several residences and some undeveloped properties.
In 1987 and 1988, water samples were collected from eight existing wells (including 4 private
domestic wells) in the area under investigation and analyzed for several constituents including
nitrogen species and nitroaromatic explosives. In addition, 112 tap water samples were collected
from local residents during a “water fair” and analyzed for nitrate among other things. Results of
the sampling showed nitrates above the groundwater standard of 10 mg/L in three of the eight
wells sampled and small amounts of nitroaromatics including 2,4 dinitrotoluene and 2,6
dinitrotoluene in another of the eight wells. In addition, 29% of the “water fair” samples
collected from the Village of Carnue contained nitrate in excess of 10 mg/L.
The study did not hypothesize what the source of the nitroaromatics could be, except to say that
“it does not seem likely that the Sandia Die and Cartridge disposal pit could be the source of
explosives detected”. McQuillan et al. (1988) cite a previous study from 1980, by Titus, which
concluded that excessive nitrate in groundwater in Tijeras Canyon, is likely due to septic tank
discharges and natural geologic sources. Titus (1980) drew similar conclusions concerning
excessive nitrates in the Village of Carnue. However, Titus (1980) recommended that additional
analysis of explosives and nitrogen isotopes be conducted in order that the sources are accurately
pinpointed.
In 1989, the Superfund section of the NMED conducted an investigation with the intention of
“confirm(ing) the presence of nitroaromatics (including explosives such as trinitrotoluene or
TNT which are CERCLA actionable substances”. Although that objective was not accomplished
because of errors in the laboratory analysis, the team of investigators was successful in
delineating the nitrate plume, characterizing the hydrogeology of the area, and identifying
potential receptors of nitrate-contaminated groundwater.
Investigators hoped to identify the source of nitroaromatics by defining the area of
contamination. For the purposes of the investigation, twelve monitor wells were installed in
Mountain View between April and October 1988. The wells were named MVMW-A through
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MVMW-K. MVMW-I, J and K are the deepest of the twelve wells. During the investigation,
monitor wells MVMW-A through H were sampled for nitrate in the field using a Hach kit.
Investigators also collected samples for laboratory analysis of nitrogen species, general
chemistry and heavy metals. All of the monitor wells installed as part of the investigation,
except MVMW-E, as well as many domestic wells were sampled between October 31 and
November 3, 1988 for nitrogen species, general chemistry, heavy metals, and nitroaromatics.
Unfortunately, much of the laboratory nitrate data differed significantly from field data and the
investigators concluded that a confirmatory sampling should be completed. Regardless, all
sampled monitor wells except MVMW-A, MVMW-H, and MVMW-K had nitrate concentrations
greater than 10 mg/L in at least one of either the field or laboratory tests.
Lewis (1989) stated that historic sampling of nitrate in the area has demonstrated a correlation
between elevated nitrate and proximity to the channel or the alluvial fan of Tijeras Arroyo. Even
though investigators were unable to identify a source of contamination, they theorized that the
nitrate may have flowed down the Tijeras Arroyo and then seeped into groundwater through the
alluvial fan, which is currently Mountain View. Lewis (1989) lists several possible sources of
contamination including: abandoned landfills on Kirtland Air Force Base (KAFB), a historic
explosives disposal ordinance range at KAFB, domestic and industrial effluent from KAFB, an
ammunitions manufacturer in Carnuel, de-icing chemicals from Route 66 through Tijeras
Canyon, the limestone quarry in the town of Tijeras, illegal or accidental dumping in Tijeras
Arroyo, agricultural runoff, dairies, runoff from airport runways and trenches at landfills #1 and
2 at KAFB in 1951.
Lewis (1989) concluded that no true conclusions could be drawn since investigators were unable
to thoroughly characterize the nitrate contamination. Further sampling was recommended for
explosives, including nitroglycerine.
In 1989, NMED made a Special Analytical Services (SAS) request to have a round of samples
analyzed by a laboratory in contract with the EPA as part of the Contract Laboratory Program
(CLP). This request was submitted to EPA by NMED’s Superfund Oversight Section during the
time period when the confirmation of the presence of nitroaromatics in groundwater in Mountain
View would have placed the site on the National Priorities List and made it eligible for federal
cleanup money. At the time, previous analyses for nitroaromatics in groundwater in Mountain
View were unreliable because the proper analysis protocol was still being developed. After
speaking with explosives experts, NMED personnel were able to specify the most appropriate
methods and detection limits necessary to analyze the twenty five groundwater samples for
nitroaromatics from both monitoring wells and residential wells in Mountain View. The
sampling took place in April 1990. Unfortunately, the contract laboratory that analyzed for
nitroaromatics did not follow the specified analysis protocol or use the proper detection limits
and the results were unusable. During a previous analysis for nitroaromatics by a CLP
laboratory in 1988, holding times were exceeded and results were not usable.
In 1990, NMED made a revised SAS request to re-sample and re-analyze for explosives in
Mountain View. In October 1990, 19 residential and monitoring wells were re-sampled and
analyzed for group 1 explosives (nitrobenzene, HMX, RDX, titryl, 1,3-dinitrobenzene, 1,3,537

trinitrotoluene, 2,4-dinitrotoluene, 2,6-dinitrotoluene and 2,4,6-trinitrotoluene). Results
indicated that none of the above-listed compounds were detected in any of the samples. The
findings concluded the Superfund investigation into Mountain View’s contamination. A letter
from the EPA to NMED, dated December 28, 1990, states that “there has been no release of a
Superfund hazardous substance. Therefore, there will be no further evaluation of the Mountain
View Subdivision under Superfund, as this site has no potential to be included on the NPL of the
worst hazardous waste sites in the nation.”
In 1993, Space, McQuillan and McDonald compared the nitrate contamination in Tijeras Canyon
to that of Mountain View. Space, McQuillan and McDonald (1993) suggest that elevated nitrate
in Tijeras Canyon is probably a result of septic system contamination, elevated nitrate in Tijeras
Arroyo is due to geologic sources, and excessive nitrate in Mountain View is greater than septic
systems can produce and is associated with elevated chloride, leading the authors to attribute
Mountain View’s nitrate to either explosives or fertilizer.

RISK ASSESSMENT
A typical risk assessment completed for a site with petroleum hydrocarbon contamination would
include most of the following sections. For the purposes of this paper, petroleum hydrocarbons
will be discussed first and then nitrate, where appropriate.

Introduction & Background
In the introduction and background section, a physical description of the site is given including
site dimensions and physical address of property, citing streets and intersections if necessary and
township, range and section, as well as GPS coordinates, if known. Site history and ownership is
disclosed and a description of the geology and hydrogeology are also necessary. Then the type,
extent and concentrations of contamination are described as well as the media affected (soil,
water and air).

Present and Future Land Use
Present land use at the site in question needs to be characterized. An investigator assesses land
use both on and off site. On-site is anything within legal boundaries of the property including
soil, ground and surface water and air. Off-site includes the same media off-site. The
contaminant in question may be transported outside of property boundaries by either air or water.
Land use is characterized by either residential or commercial. An area classified as residential
use is a location where potential receptors are present for more than 8 hours in a 24 hour period
and includes residences, schools, parks, playgrounds, hospitals, childcare centers, and nursing
homes. An area defined as commercial use is a location where potential receptors are present for
less than 8 hours in a 24 hour period and includes industrial operations, businesses, stores, gas
stations and any other working environment where employees work but do not live. A site
investigator will visit a site and identify any of the above-mentioned residential and commercial
structures both on and off-site.
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Present and Future Land Use- At this point, most of the Mountain View residents are connected
to city water and sewer, so the nitrate-contaminated water does not present an immediate threat
to human health. However, within the next couple of years, the Mesa del Sol living community,
currently in phase 1 of development, will be located due east of Mountain View, east of I-25
(See Figure 1). Although the development is within city limits, the ABCWUA will only be able
to provide sufficient water for the first phase of development. Subsequent development will
require the community to secure water from other sources, which may include the installation of
supply wells within the Mesa del Sol community (Mesa del Sol website, 2008).
Future land use is uncertain, but an educated guess about future land use can be surmised by
examining various maps and zoning ordinances. Atlases, aerial photos, topographic maps, land
use and housing maps may all be of value. Additionally, a risk assessment would take into
consideration any potentially sensitive areas such as wetlands and protected habitat.

Receptors (on and off-site):
Receptors are human populations that work or reside within 1,000 feet of a site that could
potentially be exposed to the contaminant in question. In cases where contaminant plumes have
migrated outside of property boundaries or are likely to migrate, receptors should be assessed
beyond 1,000 feet of a site. The types of human receptors include: residential-child, residentialadult, commercial-adult and construction worker. In cases where the site is or is in close
proximity to wildlife habitat or agricultural land, animals, including endangered species may also
be considered receptors.
Receptors (on and off-site)-Receptors include construction workers, residents of Mesa del Sol
(including adults and children) and people employed in the Mesa del Sol community.
According to the guidelines, exposure factors should be calculated for each type of receptor.
Standard exposure factors are provided in the guidelines to be used for Tier 1 evaluations (Tiered
evaluations are discussed below).

Pathways:
The route by which a contaminant of concern meets a receptor is called a pathway. There are
four components of a complete pathway: a contaminant source, a mechanism to release the
contaminant into the environment, a medium by which the contaminant travels from the source
to the receptor’s location, and a route of exposure that brings the receptor into contact with the
contaminant.
Four major pathways are explained in the PSTB guidelines for corrective action including
inhalation, surficial soils, subsurface soils, and groundwater. All four apply to petroleum
hydrocarbons which can occur in vapor form, bind to soils and mix with groundwater. However,
nitrate does not volatilize or bind to soils, so groundwater is the only transport pathway which
might cause nitrate exposure. The guidelines state that WQCC standards must be met
throughout the aquifer unless a petition is granted by the WQCC for alternate abatement
standards. A petition requires desired abatement standards to be compared with the most recent
eight consecutive quarters of data for source wells and compliance wells (CW).
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In the case of Mountain View’s nitrate plume, a petition for alternate abatement standards could
be an appropriate action if it can be proved that human health and the environment will remain
protected.

Route of Exposure:
Ingestion of Groundwater- The federal standard for nitrate in drinking water and the state
groundwater standard for nitrate are both 10 mg/L (NMWQCC Regulations, 2002). The EPA has
determined that drinking water containing greater than 10 mg/L of nitrate, especially for infants
may cause shortness of breath and a blueness of the skin. These symptoms can occur after only a
few days of exposure and are a result of a diminishing of the blood’s oxygen carrying capacity.
Long term effects of exposure to nitrate greater than the drinking water standard include dieresis,
increased starchy deposits and hemorrhaging of the spleen (EPA website, 2008).

Target Risk Levels:
The PSTB Guidelines for Corrective Action requires a specific target risk level to be stipulated
for both carcinogenic and non-carcinogenic health effects. The PSTB uses the individual excess
lifetime cancer risk of 1 x 10-5 for current and future receptors for carcinogenic effects and a
hazard quotient of one for non-carcinogenic effects.
EPA’s website lists an oral Reference Dose (RfD) for nitrate of 1.6 mg/Kg/day, or 10 mg/L.
According to the website, “the RfD is based on the assumption that thresholds exist for certain
toxic effects such as cellular necrosis. It is expressed in units of mg/kg/day. In general, the RfD
is an estimate (with uncertainty spanning perhaps an order of magnitude) of a daily exposure to
the human population (including sensitive subgroups) that is likely to be without an appreciable
risk of deleterious effects during a lifetime.” EPA’s website also states that the quantitative
estimate of carcinogenic risk from oral exposure of nitrate has not been assessed under EPA’s
Integrated Risk Information System (IRIS) program.

Physical and Chemical Properties of Nitrate:
Nitrate is an anion, or a molecule with a negative charge. It is found primarily in aqueous phase
in the vadose and saturated zones. Nitrate does not adsorb to soil particles and does not
exchange with other ions in the vadose zone or in groundwater (Interstate Technology and
Regulatory Council In Situ Bioremediation Team, 2002). Because nitrate is a negatively charged
molecule, it will not adsorb to the chemically active portion of soils which generally have a net
negative charge. Therefore, once nitrate has reached groundwater, it will generally remain in
that form and travel at the same rate as groundwater.
Nitrate enters groundwater via soils and vadose zones in one or more of three forms, including
organic nitrogen, ammonia nitrogen and aqueous nitrate in pore water (Interstate Technology and
Regulatory Council In Situ Bioremediation Team, 2002). Organic nitrogen includes proteins,
amino acids, urea, and nitrogen found within living organisms and decaying plant and animal
tissues. Ammonia nitrogen is commonly used as a high nitrogen fertilizer and also as an
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oxidizing agent in explosives. Table 4 is a list of properties describing two common
anthropogenic sources of nitrate: ammonium nitrate and potassium nitrate.

Quantitative Toxicity Factors:
For chemicals that cause carcinogenic health effects, toxicity is quantified using slope factors.
For chemicals that cause health effects other than carcinogenic effects, a RfD is used to quantify
toxicity. The PSTB Guidelines for Corrective Action highly recommend EPA’s IRIS database
for this information. As has been stated above, the IRIS database has not assessed the
carcinogenic risk for the oral ingestion of nitrate, but the RfD is 1.6 mg/kg/day or 10 mg/L.

Exposure Factors:
Exposure factors include body weight, surface area, inhalation rate and water ingestion rate of
the receptors of the contaminant of concern. Each receptor will react differently to a
contaminant based on these exposure factors. The guidelines provide a table of default exposure
factors which come from the EPA, the American Society for Testing and Materials (ASTM) and
the NMED.

Table 4 - Properties of Nitrate Compounds
Properties
Appearance
Molecular Weight
Odor
Solubility
Specific Gravity
pH
% Volatiles by volume @ 21 C
Boiling Point
Melting Point

Ammonium Nitrate (NH4
NO3)
Colorless Crystal
80.06
Odorless
70g/100g water @ 21 C
1.73 @ 23 C
5.4
0
210 C
170 C

Potassium Nitrate (K NO3)
White Crystal
101.11
Odorless
36g/100g @ 23 C
2.1 @ 23 C
~7.0
0
400 C
333 C

Source: Interstate Technology and Regulatory Council In Situ Bioremediation Team (2002)

Fate and Transport Parameters:
Fate and Transport is the estimation of target levels for routes of exposure taking into account
soil characteristics, hydrogeologic parameters including infiltration rates, groundwater gradients
and hydraulic conductivity, and wind speed. Standard values are given for a Tier 1 evaluation,
but site specific values may be used for Tier 2 and Tier 3 evaluations. In typical petroleum
release investigations, vaporized petroleum hydrocarbons are of concern. However, nitrate does
not take vapor form under atmospheric conditions, so for the purposes of this paper, the only
parameters of concern will be water parameters.
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Protection of Surface Water:
The RBDM Guidelines call for the protection of surface water from adjacent groundwater
contaminant plumes and the guidelines include a table that lists the surface water standards for
several contaminants, of which nitrate is not one. Nitrate in surface water is not a concern
because while petroleum hydrocarbons may pose ecological as well as human health threats
when in surface water, nitrate can be taken up and utilized by plants and does not pose as much
of a risk.

Petition for Variance to WQCC Standards:
An owner/operator may petition the WQCC for alternative standards if it can be proven that an
acceptable level of protection can still be achieved. The burden of proof falls upon the
owner/operator and petitions are only granted in the case of a plume decreasing in size and
concentration. The following steps should be adhered to in the development of alternative
abatement standards: 1) Establish a site-specific point of exposure (POE) for groundwater 2)
Establish target levels for the POE well 3) Identify CWs 4) Establish CW target levels.
Establish a site-specific POE for groundwater: A POE well is generally considered to be the
water supply well that is closest to the contaminant plume or the most likely location where a
water supply well may be installed. If none exist or are likely to be installed, then the nearest
down-gradient residential property where a well could be installed becomes the POE. The
guidelines also state that “In source water or wellhead protection areas, the POE should be set no
further from the source than the property line. In no case will the POE be greater than 500 feet
from the property boundary or 1,000 feet from the contamination source.” However, the plume
has already migrated away from the property where the nitrate originated, and the scale of this
particular plume is so large that even 1,000 feet from the monitoring well with the highest
concentration of nitrate, nitrate concentrations are still significantly greater than 10 mg/L.

In the case of Mountain View’s nitrate plume, city water is now available to the area’s residents.
The nearest potential location for a water supply well used for domestic purposes is the new
Mesa del Sol Development. The Mesa del Sol property is east of Mountain View on the opposite
side of I-25 primarily, but the property boundary crosses over I-25 at the southern end of
Mountain View and heads north for approximately two miles before heading east back across I25 (See Figure 1). Therefore, the Mesa del Sol boundary actually crosses through the nitrate
plume (See Figure 7).
Establish target levels for the POE: The guidelines state that national MCL must be met at the
POE. The WQCC standard for nitrate is 10 mg/L, so the target level for the POE must be 10
mg/L.
Identify Compliance Wells: CWs are wells used to measure contaminant levels between the
plume and the POE wells. Typically existing monitoring wells can be used for this purpose, but
wells may need to be installed if they do not already exist. Monitoring of CWs confirms that a
contaminant is decreasing in concentration as it travels toward the POE.
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In the case of the Mountain View nitrate plume, several monitoring wells are located in the
southeast quadrant of the plume, between the highest concentration of nitrate and the Mesa del
Sol property. Three of these wells may be seen on Figure 7. These wells exhibit decreasing
nitrate concentrations as distance from the center of the plume increases.
Establish CW Target Levels: The CW or wells are located between the source and the POE.
Therefore, these wells should exhibit a lesser concentration of nitrate than the source, yet a
greater concentration than the POE. The guidelines provide the following equation to determine
what concentration the CW must exhibit in order for the POE to meet the groundwater standard.
Additionally, the guidelines provide a list of Dilution Attenuation Factors (DAF) to be used in
the equation for a Tier 1 evaluation, although the guidelines do not provide DAFs for distances
greater than 1,000 feet. The DAFs are applicable to the saturated zone and are dependent upon
the distance between the source and the exposure well and the source and the CW. The DAFs
provided represent decreases in contaminant concentrations attributed to advection, diffusion,
dispersion, dilution, adsorption and biodegradation.

DAFPOE
CCWtarget = CPOEtarget * DAF
CW
Where:
CCWtarget = Target concentration in the CW (µg/L)
CPOEtarget= Target concentration in the exposure well (groundwater standard) (µg/L)
DAFPOE = DAF between the exposure well and the source (µg/L /µg/L)
DAFCW = DAF between the CW and the source (µg/L /µg/L)
The purpose of the above equation is to calculate the concentration of a contaminant that a CW
must exhibit in order for the POE well to meet the groundwater standard. The equation is useful
at LUST sites where several physical, chemical and biological processes are at work and where a
CW is located between the source and the POE well. However, the equation is not as applicable
to the Mountain View nitrate plume because a monitoring well (CW) is not present directly
down gradient of the source (See Figure 8-Groundwater Elevation Contour Map of Mountain
View Industrial Area). Additionally, for the purposes of this project, a worst case scenario
approach is being taken. In a worst case scenario, the only process at work to attenuate nitrate is
dilution. The following section discusses the Domenico Model for steady state transport of nonreactive components, a more appropriate equation to apply to Mountain View’s nitrate plume.
Calculations: Within the saturated and unsaturated zones, several hydrogeologic processes are at
work, resulting in differing concentrations of a contaminant given varying distances, directions
and depths from the source. Fetter (2001) recognizes several methods of transport of solutes
including diffusion, advection dispersion and retardation. For the purposes of the scenario in
Mountain View, the most conservative approach would be that the Mesa del Sol development
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will install a drinking water supply well at their westernmost boundary. In this scenario, no
equation is necessary because the westernmost boundary of Mesa del Sol intersects the nitrate
plume. Water obtained from a supply well drilled in this location might contain nitrate in
concentrations ranging from 10 to 100 mg/L (See Figure 7).
In another scenario, the Mesa del Sol development will install a drinking water supply well east
of Los Picaros Rd. outside the estimated plume boundary and away from the source in the
direction of the groundwater gradient (See Figures 7 and 8).
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Calculation of the DAF in a shallow groundwater system is based on the Domenico model for
steady state transport of non-reactive components (Domenico and Schwartz, 1998) It takes into
account the distance from the center of the plume (highest concentration of nitrate) to the POE
target well, as well as the width and thickness of the plume. Because the plume is not yet fully
defined, an educated guess has been made for the width of the plume using recent data.
Thickness of the plume has been approximated using two vertical wells installed within the
plume (See Table 2). For the purposes of the following equation, the value of the nitrate
concentration at the POE well is set at 10 mg/L. Variables include width and thickness of plume
and distance from the center of the plume to the POE. The solved equation produces the value
C(x)
C(x)
for C . The inverse of C produces the DAF. The DAF multiplied by a factor of 10
o
o
produces the maximum concentration of nitrate which may be at the center of the plume in order
for the POE well to have concentration of 10 mg/L. The Domenico model equation used and
parameter descriptions are below:
C(x)
⎡ Y ⎤ ⎡ δGW ⎤
=
erf
⎢
⎥erf⎢
⎥
Co
⎣4 αyx⎦ ⎣2 αZx⎦
Where:
Co = dissolved phase concentration at source well (MW-D)
x = distance from source (MW-D) to POE well (m)
x
αy = 30 horizontal dispersivity (literature value)
x
αz = 200 vertical dispersivity (literature value)
δGW = plume thickness (m)
Y = δGW * plume width (m)
1
DAF = C(x)
Co
Source: Domenico & Schwartz (1998)

Scenario #1: Plume width is measured from Figure 7. Plume thickness is 7.6 meters or 25 feet,
based on the screened interval and depth to water of MW-B2(deep) (See Table 2- Mountain
View Nitrate Plume-Monitoring Well Data- May 2008). In order to determine if a POE well
located just outside the estimated plume boundary would meet the groundwater standard, a
distance of 938 meters was used (See POE -1 on Figure 7). This calculation produced a DAF of
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15.5, indicating that a POE well placed in this location would not meet the groundwater nitrate
standard based on the most recent data collected by NMED in May 2008.
Plume width = 1143 m.
Plume thickness = 7.6 m.
Distance from center of plume to POE well= 938 m.
DAF = 15.5
Maximum nitrate concentration at MW-D = 155 mg/L
Scenario #2: Plume width and thickness remain the same. Distance from the center of the
plume (MW-D) has been increased until the DAF reaches 16.0, to determine the distance
necessary between the source and the POE well in order for the POE well to meet the
groundwater standard of 10 mg/L nitrate. This calculation produced a DAF of 16.0, indicating
that the source well would need to have a nitrate concentration of no more than 160 mg/L in
order for a POE well placed 970 meters from the source well to meet the groundwater standard
of 10 mg/L nitrate (See POE-2 on Figure 7).

Plume width = 1143 m.
Plume thickness = 7.6 m.
Distance from center of plume to POE well= 970 m.
DAF = 16.0
Maximum nitrate concentration at MW-D = 160 mg/L
Scenario #3: Plume width and distance from the source to the POE well remain the same as the
second scenario. Plume thickness was increased and decreased by 25% (9.5 and 5.7 meters
respectively) to determine the effect on the DAF. This calculation produced a DAF of 12.8,
indicating that the source well would need to have a nitrate concentration of no more than 128
mg/L in order for a POE well placed 970 meters from the source well to meet the groundwater
standard of 10 mg/L nitrate. In order for the POE well to meet the 10 mg/L groundwater
standard for nitrate, the distance from the source well to the POE well would need to be 1,215
meters.

A decrease in plume thickness to 5.7 meters increases the DAF to 21.3 indicating that in order
for a POE well placed 970 meters from the source (MW-D) to meet the groundwater standard for
nitrate, MW-D must have a nitrate concentration of no greater than 213 mg/L.
Plume width = 1143 m.
Plume thickness = 9.5 m.
Distance from center of plume to POE well= 970 m.
DAF = 12.8
Maximum nitrate concentration at MW-D = 128 mg/L
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Plume width = 1143 m.
Plume thickness = 9.5 m.
Distance from center of plume to POE well= 1215 m.
DAF = 16.0
Maximum nitrate concentration at MW-D = 160 mg/L
Plume width = 1143 m.
Plume thickness = 5.7 m.
Distance from center of plume to POE well= 970 m.
DAF = 21.3
Maximum nitrate concentration at MW-D = 213 mg/L
Scenario #4: Values for plume thickness and distance from the center of the plume to the POE
well are the same as in the second scenario. The value for plume width has been both increased
and decreased by 25% (1428 and 858 meters respectively) to determine the effect on the DAF.
Both calculations produced a DAF of 16.0, indicating that neither an increase nor a decrease of
25% in plume width affect the DAF. As with the second scenario, a DAF of 16.0 indicates that
the source well would need to have a nitrate concentration of no more than 160 mg/L in order for
a POE well placed 970 meters from the source well to meet the groundwater standard of 10 mg/L
nitrate.

Plume width = 1428 m and 858 m.
Plume thickness = 7.6 m.
Distance from center of plume to POE well= 970 m.
DAF = 16.0
Maximum nitrate concentration at MW-D = 160 mg/L
Nitrate Plume Decay Equation

An estimate can be made of the time for the center of the plume to attenuate to 10 mg/L based on
historic data of the concentration at the center. If it is assumed that attenuation follows first
order decay kinetics, the decay constant can be determined using two concentration values at two
different periods in time. It was known that the maximum NO3- concentration at the center of the
plume was 900 mg/L in 1961 and the current maximum concentration is 160 mg/L. First order
decay kinetics relate concentration to time by the following equation:
C
lnC = -k t
o
Where:
Co = time = 0
C = time = t
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k = first order rate constant
Using the values above, k is determined as:
1 ⎛160⎞
1
k = -47 ln⎜900⎟ = .037 yr
⎝
⎠
The value of k can then be used to calculate the time for the nitrate concentration at the center of
the plume to reach 10 mg/L.
1 ⎛ 10 ⎞
t = -k ln⎜160⎟ = 75 yrs
⎝ ⎠
This calculation suggests that if the plume is allowed to attenuate by natural mechanisms of
dilution and possibly denitrification, all of the nitrate levels will be at or below 10 mg/L in 75
years.

Documentation of the NMRBDM Evaluation:
As part of the RBDM Process, the PSTB provides spreadsheets which perform calculations when
variables are entered. Although the PSTB requires all Tier 1 and Tier 2 evaluations to utilize the
spreadsheets, or computational software, other calculation tools and fate and transport models
may be used.

Tier 1 Evaluation: The following four steps are included in a Tier 1 evaluation:
1) Development of Site Conceptual Exposure Scenario (SCES): The development of the SCES
entails following the steps listed above including determining the CW and POE well.
2) Selection of relevant tier 1 risk based screening levels (RBSL): for the purposes of a Tier 1
evaluation of a petroleum hydrocarbon release, tables of RBSLs values for common routes of
exposure and receptors are provided. Because petroleum hydrocarbon releases take place in soil
and then infiltrate to groundwater, the thickness of the transport zone or “the zone of soil
between the contaminated zone and the water table” is also a factor in the calculations.
3) Comparison of RBSLs selected in Step 2 and WQCC and EIB standards with representative
site-specific concentrations: Once appropriate RBSLs are selected in step 2, those are compared
with actual site specific concentrations. Site-specific concentrations must meet WQCC standards
for each contaminant and values may not be averaged over time or space.
4) Selection of the next course of action: If representative concentrations for each medium (soil,
water, etc) meet required regulatory criteria “and the maximum concentration in each medium
does not exceed the representative concentration by a factor of 10”, the site may be approved for
no further action (NFA) status by the department if the following conditions exist: no existing
nuisance conditions at the site (smells, stains), all non-aqueous phase liquid and petroleum
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contaminated soils have been remediated or removed, the Tier 1 evaluation has been approved
by the bureau, and the contaminant plume is decreasing in size/concentration.
Should the representative concentrations exceed Tier 1 values, then three risk management
options are available to owner/operators. The owner/operator will consider site conditions,
financial means and technical feasibility when choosing the most appropriate alternative. They
are described below:
Remediation of Localized Exceedences: This is a viable option when representative
concentrations only exceed Tier 1 values in a small localized area, such as a compact area of
contaminated soil. In this instance, the contaminated soil may be removed, allowing the site to
achieve NFA status while keeping costs low.
Selection of Tier 2 Evaluation: In this option, the owner/operator of the site conducts a Tier 2
evaluation when remediation to Tier 1 levels is not an appropriate action. A Tier 2 evaluation
sometimes requires collection of more data.
Remediation to Tier 1 Levels: This option requires bureau approval and requires the
owner/operator to propose a remediation plan to bring representative concentrations at the site to
Tier 1 Levels. Once Tier 1 RBSLs are achieved, another Tier 1 or 2 evaluation may be
performed utilizing recent data to determine whether NFA status is appropriate for the site.

Tier 2 Evaluation: A Tier 2 evaluation is appropriate when Tier 1 RBSLs are exceeded and
remediation to Tier 1 levels is not a viable option. A Tier 2 evaluation is similar to a Tier 1
evaluation in many regards. The most notable difference between the two is for a Tier 2
evaluation, an owner/operator is permitted by the bureau to use site specific values for several
soil, water and air parameters. The guidelines provide fate and transport models to be used for
both Tier 1 and Tier 2 evaluations. For a Tier 1 evaluation, the models are run with default
values for the above mentioned parameters. In addition to the models provided by the bureau, an
owner/operator may use other fate and transport models provided in the ASTM document Risk
Based Corrective Action Fate and Transport Models: Compendium and Selection Guidance.
Should representative site concentrations exceed Tier 2 levels, two alternatives are available to
an owner/operator, which include:
The owner/operator proposes a remediation plan to bring representative concentrations at the site
to Tier 2 Levels. Once Tier 2 RBSLs are achieved, another Tier 1 or 2 evaluation may be
performed utilizing recent data to determine whether NFA status is appropriate for the site. This
option requires bureau approval. The second option is to perform a Tier 3 evaluation, which also
requires bureau approval.

Tier 3 Evaluation: A Tier 3 evaluation is the most complicated of the three types of tiered
evaluations. It is similar to a Tier 2 evaluation in that the owner/operator is permitted to use sitespecific values and approved fate and transport models. However, the Tier 3 evaluation requires
the owner/operator to assemble a detailed work plan for approval by the bureau. Sites that may
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be appropriate for a Tier 3 evaluation include the hydrologically complex, those with ecological
impacts and other sites which do not fit the typical profile of a site with petroleum releases.
Of the three types of evaluations, Tier 2 is the most appropriate for evaluation of the Mountain
View nitrate plume. A Tier 1 evaluation is a screening tool and simply compares representative
concentrations of a contaminant to RBSLs or WQCC standards. Since the highest concentration
of nitrate within the plume is 160 mg/L and the standard is 10 mg/L, the representative
concentration is more than 10 times the standard. The plume has been decreasing in
concentration over time. In the case of the Mountain View nitrate plume, a Tier 2 evaluation is
appropriate because it is one step beyond a Tier 1 evaluation and it allows for the collection of
samples and the use of site specific data for calculating fate and transport parameters.
Although the PSTB is the only bureau within NMED to use a process of RBDM, it is applicable
to any contaminated site. The set of guidelines used for the purposes of this paper are written
specifically for the assessment of risk presented by petroleum releases to soil and groundwater.
The commonality between the Mountain View nitrate plume and the many petroleum release
sites on Isleta Blvd. in south Albuquerque is that both have contaminated groundwater.
However there are many differences which distinguish those petroleum release sites in the south
valley from the Mountain View nitrate plume which include but are not limited to those listed
below in Table 5.

Table 5. Comparison of Mountain View Nitrate Plume & Petroleum Release Sites in South
Albuquerque
Petroleum Release Sites
MV Nitrate Plume
Source
Point source
Non-Point Source
Media Affected
Soils, Groundwater, Air
Groundwater
Contaminants of PSTB RBDM Guidelines list 22
Nitrate
Concern (COCs) possible COCs for various
petroleum spills
Responsible
RP usually identified with point
No RP
Party (RP)
source releases
Natural
Attenuation by dilution and bacteria Attenuation by dilution
Attenuation
Plume Size
Petroleum plumes rarely longer
~1 square mile
than 1000 feet
Health Effects
Toxicity & carcinogenic effects
Reference dose 1.6 mg/kg/day or 10
known
mg/L. Nitrate in excess of 10 mg/L
can cause methemoglobinemia.
Carcinogenic effects unknown
Money for
Money in the Corrective Action
No money for cleanup until Office of
Fund for Cleanup of LUST sites
Natural Resource Trustee (ONRT)
Cleanup
recently designated $4 million for MV
nitrate plume cleanup
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REMEDIATION STRATEGIES
Several approaches can be taken with respect to the management of nitrate-contaminated
groundwater. The following remediation strategies are all potential options for Mountain View’s
nitrate plume. All of the strategies described below require the full characterization of the
contaminant plume, which includes the installation of enough strategically placed and properly
screened monitoring wells to fully define the plume boundaries, both horizontal and vertical.
During the characterization phase, soil borings should be completed in order to understand soil
and aquifer properties in the vadose and saturated zones. When choosing the appropriate
remediation strategy, practicality and economic feasibility are often given the most
consideration. However it is also important to consider the environmental costs associated with
remediation of a groundwater contaminant. Financial and environmental costs for each
remediation strategy described below are only touched upon in this paper. However, resources
are available that assist in the quantification of financial costs for each strategy. Again, financial
costs of remediation can only be estimated once the nitrate plume is fully characterized and an
accurate volume of contaminated water is known.
Environmental costs of remediation are often overlooked when remediation strategies are
considered. The NM Groundwater Regulations do not contain the framework necessary to
consider the financial cost of the cleanup of groundwater contamination. They simply state that
when contamination is present in concentrations in excess of the groundwater standards, then the
contamination should be removed. Environmental costs can include energy used to operate a
remediation system, water removed from an aquifer and lost to evaporation, disturbance to land
and habitats, and carbon emitted from remediation systems and vehicles during construction or
operation. These costs should be compared to the costs of leaving a contaminant plume in place
when selecting the most appropriate remediation strategy.
Monitored Natural Attenuation (MNA): MNA is the continued observation of the gradual
decrease in concentration of a contaminant due to the natural processes of dilution, dispersion,
and degradation by bacteria. Observation is accomplished by regular sampling of monitoring
wells (quarterly, semi-annually, and annually) and analysis for the contaminant of concern as
well as for other parameters which may indicate bacteriological activity. Monitoring wells
should be strategically placed so that the center of a plume is identified as well as the horizontal
and vertical plume boundaries. MNA is an appropriate strategy when the contaminant source
has been removed, the plume is relatively stable, contaminant concentrations are decreasing and
the contaminant does not present an immediate threat to human health or the environment.
Pump & Land Apply: Pumping and land application, as the name suggests, involves the use of
motorized pumps inserted into wells to remove contaminated water from an aquifer. The water
is then applied to crops which take up nitrate through their root systems. Financial costs
associated with this method include the installation cost of wells and the purchase and operation
of pumps and other equipment necessary to transport contaminated water from a well to the
irrigated land. Environmental costs include the electricity used or the carbon emitted from
operating pumps.
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Pump & Treat: Pumping & treatment involves the removal of contaminated water from an
aquifer (described above) and treating the water so that nitrate levels are reduced to 10 mg/L.
Treatment can occur at an existing treatment plant or on-site. If water is treated on-site, it may
be re-injected into the aquifer or sold. Financial costs associated with this technique include
installation cost of wells, the purchase and operation of pumps and other equipment necessary to
transport contaminated water from wells to a treatment plant. If treatment occurs on-site, there is
a financial cost of the purchase, setup and maintenance of an on-site treatment system.
Environmental costs include the electricity used and the carbon emitted from operating pumps
and any on-site system.
Pump & Waste: Pumping & wasting, as the name implies, involves the removal of
contaminated water from an aquifer (described above) and the disposal of the water.
Contaminated water can be placed in a lined pond, for example, where water is evaporated and
nitrate left behind. This remediation strategy is generally undesirable in the southwest where
water resources are precious and the environmental cost in the form of volume of water is very
high.
In Situ Biodenitrification (ISB): In situ bio-denitrification involves assisting natural processes
in degradation of nitrate into nitrogen gas or nitrous oxide.

Nitrate reduction occurs during anaerobic respiration. In the absence of oxygen and the
presence of a carbon source, bacteria utilize the nitrate as an electron acceptor during
respiration. The nitrate is converted to nitrite during anaerobic respiration, with the
subsequent formation of innocuous nitrogen gas. Enhanced in situ biodenitrification is a
remediation technology whereby a carbon source is introduced to a nitrate-contaminated
aquifer. Since most aquifers are aerobic, the introduced carbon is used by indigenous
aerobic bacteria as a carbon source (electron donor), and oxygen is the electron acceptor.
The dissolved oxygen in the aquifer becomes depleted, forming anaerobic conditions.
When carbon remains in excess, indigenous denitrifying bacteria proliferate and reduce
nitrate to nitrogen gas (Interstate Technology and Regulatory Council, 2002)
Financial costs associated with this technology include the expertise and labor necessary to
develop, implement and maintain an ISB system. Environmental costs include the energy
necessary to operate such a system and the carbon emitted in the process.

CONCLUSIONS AND RECOMMENDATIONS
In conclusion, the argument can be made that MNA of the nitrate plume is the most appropriate
strategy for the following reasons. First, the nitrate contamination has been present since at least
1961 and probably longer. Although it was previously a threat to human health when residents
of Mountain View relied on private domestic wells for drinking water, city water is now
available to those residents. Additionally, the plume is relatively stable. Although it is large,
estimated to be more than a mile in length, the center of the plume has not shifted drastically
over time. The suspected source of the nitrate, the vegetable farm, is due north of the center of
the plume approximately 1,500 feet suggesting possible movement of only 1,500 feet over
approximately 50 years.
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Another option which goes hand in hand with MNA of the plume is the prevention of the
installation of water supply wells within the area of groundwater nitrate contamination. The
county uses a system of overlays to designate specific uses for an area. For example, an area
may be zoned for residential use and an overlay zone may further restrict land uses within that
residential area. The GPPAP did call for wellhead protection and crucial area overlay zones.
However, the legal mechanism to establish those types of overlay zones is not currently in the
zoning ordinance. In order for wellhead protection and crucial area overlay zones to be applied
legally, either the current zoning ordinance would need to be modified or a separate ordinance
would have to be written. Then specific locations would have to be approved for the application
of those overlays (personal communication with Bernalillo County staff 11/08).
Alternatively, as was previously stated in this paper, all groundwater with a TDS concentration
less than 10,000 mg/L is subject to NM groundwater standards and should be regarded as a
potential source of drinking water in the future. Surface water resources in New Mexico are
unpredictable and dependent upon precipitation. Even though the City of Albuquerque will
begin utilizing San Juan Chama Project Water in early 2009, the project water will be
supplemented by groundwater. Therefore, the quality of groundwater will continue to be a high
priority.
Moreover, the projected development of Mesa del Sol will place additional demand on
groundwater resources and could impact the trajectory of the Mountain View nitrate plume.
Mesa del Sol has divided development into three phases, with each phase ranging from 15 to 20
years. As per a water development agreement between ABCWUA and Mesa del Sol, ABCWUA
will provide water to Mesa del Sol through the first phase of development. According to
representatives of the development, Mesa del Sol has yet to determine an additional source to
provide water to the community beyond phase 1 of development. Therefore, there is a
possibility that Mesa del Sol will opt to install a supply well beyond Phase 1 of development, or
15 to 20 years in the future. To ensure the health and safety of people in the South Valley who
depend on groundwater for drinking water now and in the future, the most prudent alternative is
to fully characterize the plume so that its boundaries are fully defined and to remove as much of
the nitrate as possible so that groundwater may meet NM standards.
Taking into account the facts that the completion of a risk assessment advocates remediation of
nitrate to groundwater standards, and that the nitrate plume decay equation performed above
suggests that if allowed to attenuate naturally, the groundwater will meet the groundwater
standard of 10 mg/L in another 75 years, and the projected development of Mesa del Sol within
the next 50 years, the safe alternative is to remediate the contamination.
Excluding wells from the area of contamination would be difficult, considering the legal
mechanism is not currently in place and that the plume is over a mile square in area.
Additionally, there are existing wells installed within the area of the plume which complicates
matters when the objective is to prevent any groundwater pumping within the area of the plume.
In reality, NMED has been monitoring the nitrate contamination over several decades and has
been searching for funding for cleanup as well. As of 2006, NMED has been collaborating with
the Office of Natural Resources Trustee (ONRT) to develop a strategy to fully assess and define
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the nitrate plume as well as to partially remediate the contamination. On January 10, 2006,
ONRT received a $7 million settlement from several responsible parties of the South Valley
Superfund site. After several town hall meetings in 2006 and 2007, the public selected the
Mountain View nitrate plume as the first priority to receive funds for cleanup. The South Valley
Nitrate Plume Restoration Project will provide the following benefits: prevention of future
groundwater contamination by removal of contaminated soils, reduction of nitrate concentration
in groundwater, reduction in size of the contaminated plume, and the return the aquifer to usable
conditions.
NMED contractors will complete soil borings within the original vegetable farm boundaries in
order to isolate the suspected hotspots of contamination, which are the former fertilizer mixing
pit and three tailwater runoff areas. In addition, more monitoring wells will be installed for the
purposes of further defining the horizontal and vertical extent of the nitrate plume. NMED
expects to complete these activities by March 2009.
Following plume characterization, NMED and ONRT will proceed with an open Request for
Proposals to complete remediation. Although the removal of 100% of the contamination would
be beyond the $4 million budget and nearly impossible, it is the intention of NMED and ONRT
to remove much of the nitrate and associated TDS as possible.
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